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ABSTRACT 


A survey of management control systems presently being 
employed in the Aircraft Intermediate Maintenance Departments 
G@eewtne J. S. Navy is presented in this thesis and a new standard 
performance measurement system is recommended based on an 
analysis of the existing management control concepts. The recom- 
mended standard performance measurement system is developed 
by first defining key result areas for an Aircraft Intermediate 
Maintenance Department and then constructing measurement 
indices within each area. This new system incorporates several 
Navy programs which heretofore have been implemented only on 


mermeavidual basis. 
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I. BACKGROUND 


A. BACKGROUND 

This thesis addresses the development of a standardized 
performance measurement system for use by a shore-based Aircraft 
Intermediate Maintenance Department (AIMD) Officer. The system 
that is developed is intended for internal use by the AIMD 
Officer and his subordinates and is not intended for use by 
upper-level managers to whom the AIMD Officer reports. The 
reader is assumed to have a basic knowledge of aviation main- 
temance concepts. 

= Detinition of an AIMD 

An AIMD is a department of a Naval Air Station or ship 

and performs intermediate level maintenance on aircraft removable 
components such as engines, avionic equipment, ejection seats, 
etc. In resource management terminology, a shore-based AIMD is 
a cost center of a Naval Air Station which is designated as a 
responsibility center [Ref. 1]. The internal organization and 
maretrtons of an AIMD are prescribed by Ref. 2. Am example of 
feeepimcal AIMD organization 1S presented in Figure [-1. 

ee Definition of a Performance Measurement System 

It must be recognized that a performance measurement 

System emphasizes the comparison of actual results with planned 
mumexpected results and 1s, in reality, just one aspect of a 


management control system. 
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In broad terms, the objectives of a management control 
system are: to provide a means of communication between the 
Superior and his subordinates, to motivate subordinates through 
evaluation of actual achievements in light of expected results, 
amd to use recurring reports to appraise the continuing effec- 
tiveness of current programs. In other words, a management 
control system provides a means of communication, performance 
measurement, and diagnosis. In this thesis, the primary 
emphasis is placed on the latter two objectives and performance 
measurement systems will be examined within the context of 
overall management control systems. 

3. Survey of Existing Management Control Systems 

ias. study provides a survey of systems that may be 
loosely referred to as management control systems which have 
been imposed on the AIMD's by formal policy (published directives) 
@r wich have developed in actual practice. The phrase 
meoosely referred to'' is used because the majority of the 
Systems were not directed towards the establishment of a manage- 
ment control system, per se. They do, however, prescribe: one 
or another of the objectives of a management control system 
(1.e., Communication, performance measurement, diagnosis), the 
goals which an organization must pursue, or the structure in 
emrch it must perform. In this sense, these systems may be 


viewed as a form of a management control system. 
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B. THE NAVAL AVIATION MAINTENANCE PROGRAM (NAMP) 

The NAMP is a policy guide, formally promulgated as Reference 
2, which describes the overall naval aviation maintenance program. 
It establishes three levels of maintenance: organizational 
(squadrons), intermediate (AIMD's), and depot (Naval Air Rework 
Facilities), and prescribes the functions of each level and 
their interrelationships. 

-. “Obyectives of NAMP 

To the extent that NAMP prescribes the desired objec- 

tives of the maintenance program, the structure of the organi- 
zation, the responsibilities of each key position within the 
Organization, and the relationships among the various levels 
of maintenance, the NAMP imposes a form of management control. 
Whatever performance measurement indices are derived, they 
must relate to the following objectives as set forth in Ref. 2: 


, a. Improved Performance and Training of Maintenance 
Pes siomne'l 


Cb, Improved Aircraft Availability 
c. Improved Maintenance Integrity and Effectiveness 


d. Improved Safety 


- e. Improved Utilization of Maintenance Manpower and 
Materials 
f. Improved Planning and Scheduling of Maintenance 
Work 


g. Improved Quality of End Product 
h. Improved Attainment and Retention of Combat Readiness 


1. Continuity when Aircraft and/or Personnel are 
Transferred Between Commands. 
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It should be noted that these objectives are not 
mutually exclusive and, in fact, conflict in areas such as 
improved aircraft availability versus improved planning and 


scheduling of maintenance work. 


fee NATURE OF THE PROBLEM 

ieee AIMD Offficer is faced with a bewildering array of 
memey instructions issued by the Secretary of the Navy, the 
Chief of Naval Operations, Commander Naval Air Systems Command, 
Commander Naval Supply Systems Command, Command Naval Air 
hemee Pacific, etc., which are each intended to provide guidance 
as to what his goals should be, what functions he should perform, 
and how he should measure the performance of his organization. 

1. The Dilemma of the AIMD Officer 

It is currently the problem of the AIMD Officer to 

integrate the various policy directives, add his own management 
expertise, and develop a system which will enable him to 
effectively manage his organization. Since this problem does 
devolve to each AIMD Officer and he is forced to develop his 
own system, the result has been that there are now as many 
different systems as there are AIMD Officers. This approach, 
however, has the advantage of forcing the AIMD Officer to 
analyze his particular organization, to seek out the problem 
areas, and to develop a control system to monitor these problem 
areas. The disadvantages of this approach are two-fold. First, 
not all AIMD Officers are equally educated and experienced in 


developing and applying management control techniques. Hence, 
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the development of a standardized system could provide a transfer 
Gaecnowledge from the more experienced officers to those with 
lesser experience. Secondly, from a higher level management 
Standpoint, it is difficult to compare the performance of one 
AIMD with another because of the difference in management systems 
employed. Thus, if a standardized system were to be employed, 
higher level management could have a common basis on which to 
compare the performance of different AIMD's. 
ye. eeepniticance of the»Probskems 

The AIMD-level of maintenance constitutes a major portion 
of the overall NAMP. Consequently, there must be a continuing 
emphasis on obtaining maximum effectiveness in utilization of 
resources. The most current techniques and innovations in the 
field of management must be brought to bear on this area when- 
ever it appears that they could improve the effectiveness or 


efficiency of operations. 


ieee iheolS APPROACH TO THE PROBLEM 

Moeecelattonship of Thesis to Airtask 

This thesis was developed within the context of an 

Airtask assigned to the Naval Aviation Integrated Logistics 
Support Center (NAILSC) by the Naval Air System Command. The 
overall purpose of this NAILSC Airtask is to provide a program 
to assist the Aircraft Controlling Custodian (ACC) in the tech- 
nical and management operations of the AIMD. The ACC is an 
meper-echelon organization such as Commander, Naval Air Force 


Pacific or Commander, Naval Air Force Atlantic which bears the 
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Pesponsibility for the proper operation and maintenance of 
meweemed aircratt. Figure I-2 depicts the typical organizational 
relationships between the ACC's, and subordinate units. 
gy NATLESC Airtask Requirements 

A basic requirement of this Airtask is the development 
of reports which will reflect the performance of individual 
ives. One element of the proposed technical approach by 
NAILSC is the design of a performance measurement system for use 
by the individual AIMD's which will utilize currently available 
data sources and which will also allow the AIMD Officer to 
effectively manage his organization. Other purposes of the 
proposed technical approach are to define additional management 
maress required, but not currently available, from existing 
data sources and to ultimately design a performance measurement 
System incorporating all required management indices. 

Seetiesis Approach to Airtask Requirements 

This thesis first examines the overall subject of manage- 
Ment control systems from both a theoretical and a real-life 
Stanadpoint. It then progresses to examination of specific manage- 
ment indices for applicability to the NAMP goals. A survey of 
existing management control systems is also accomplished and, 
based on the results of this survey, an attempt is made to 
Semect those features of existing systems which appear to provide 
the information required by the AIMD Officer to most effectively 
@eminaster his organization. That is, those features which will 


best facilitate his communication with subordinates, motivation 
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of subordinates through evaluation, and diagnosis of effective- 
ness of current programs are selected. The many aspects of 

the problem of management control, as expressed in current 
theory, are also reviewed and analyzed using the deductive 
method. With the deductive method, the general, theoretical 
meee ts are reviewed and analyzed first and then the results 
mens analysis will be applied specifically to the AIMD 
Organizational environment. After this has been accomplished, 
the promising aspects of each theoretical and actual system 

will be integrated into an optimum system. Alternative manage- 
ment control systems will also be proposed. Finally, recom- 
mendations are made as to the system which should be implemented 
as the standard management control system, or, more specifically, 


the standard performance measurement system. 


1) 





Dis) GeBORETICAL ASPECTS OF THE PROBLEM 


A. PLANNING AND CONTROL SYSTEMS 
ime first thing that must be recognized in discussing 
management control systems is that there tends to be a distorting 
generalization in the concept of what a management control 
process is. If one is unaware of the different types of planning 
and control processes, then serious mistakes can be made in 
G@eeermining what kinds of data are required as inputs to the 
Hrrermmeativon system. There are three basic types of planning 
and control processes [Reference 3] each of which will be 
feserroed in turn. 
Mmerootrategic Planning 

eerateplc planning 1s the process of determining’ the 
Seeectives of the overall organization (the U. S. Navy), the 
resources to be used in accomplishing these objectives, and 
the policies to govern the acquisition, use, and disposition 
of these resources. For this thesis, the NAMP may be construed 
to be the result of the latest iteration of the strategic 
planning process. Revisions of NAMP reflect the continuing 
changes in maintenance philosophy (such as the phase maintenance 
concept) and the realities of budget constraints (shifting 
Peerunetions from depot to AIMD levels). The significance of 


the strategic planning process and the reason it is germane 


wi bede * | 





to this thesis is: strategic planning sets the guidelines for 
the management control process. This is what determines the 


context in which the management control process must occur. 
2. Management Control 

Management control is the process by which managers 
insure that resources are obtained, used, and disposed of, 
effectively and efficiently, to accomplish the objectives of 
the organization. The process of management control and the 
Syotcem by which it is carried out in the AIMD organization is 
Ems eepic of this thesis and it should be noted that many con- 
straints, within which the management control system must 
Operate, are imposed by higher-level management. For example, 
objectives and organizational structure are prescribed by the 
NAMP: manning levels and budget constraints are imposed by 
the Type Commander (e.g., Commander, Naval Air Force Pacific) 
through the parent Naval Air Station. Thus, the purpose of 
eieemamagement control process is to accomplish the stated 
Orgamazational objectives, effectively and efficiently, within 
Lhe @mposed constraints. A description of this process, in 
greater detail, follows. 

' Operational Control 

Opieratienal control is the process by which managers 
insure that individual tasks are accomplished effectively and 
efficiently. Here the emphasis is on individual tasks within 
eeemop Or work center and not on the overall performance of 
the shop or work center. In the AIMD environment, this process 


1s typified by the production control function which schedules 
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and monitors the progress of individual components undergoing 
marntenance. 
4. Information Systems 

One feature that all three of the above planning and 
control processes have in common is that they are generally 
categorized as information systems. The placement of all three 
processes in the same category may explain the widespread mis- 
conception as to what the management control process is since 
it tends to blur the distinctions between the different processes. 
To make things worse, there are other so-called "information 
systems'' which generate operating information and financial 
information. Operating information is information which is 
routinely generated in carrying out daily business. Typical 
examples of this kind of information (more properly referred 
to as data) in the AIMD environment are completed Maintenance 
Action Forms (MAF's), Support Action Forms (SAF's), and 
standard material requisition forms (DD-1548's). Perhaps the 
best way to distinguish between these various "information 
Systems'’ is to avoid the use of the term. Instead, one should 
miimk Of the latter two systems (financial and operating) as 
data base systems and the planning and control systems as 
exactly that .. . planning and control systems. The informa- 
tion contained in the data-base system is then the source of 
maeees tO the planning and control systems. Since the focus 
of each of the planning and control systems (i.e., strategic 
planning, management control, operational control) is different, 


pemem it Should be expected that the type of data input required 


ae 
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for each might also be different. This is at the heart of 
the problem of designing a planning and control system. What 
is the desired output and what inputs are required to develop 
Meme sired output? Next, attention is turned to specific 


considerations of developing a management control system. 


B. “SELECTION OF TYPES OF PERFORMANCE MEASUREMENTS 
ie Overall Considematiens 
As previously mentioned in the discussion of strategic 
planning, the management control process must occur within 
femetiam CStablished constnaints. In terms of the AJMD organi- 
Zoenam, these constraints are objectives, organizational 
structure, manning levels and budgets. It should be recognized 
tie these constraints directly affect the choice of per- 
formance measurements to be applied. Other factors, such as 
the nature of the business in which the organization is 
engaged, must also be considered. 
f. ~Onegamizational Char aeteristics 
The AIMD Officer typically has little or no control 
ever worganizational characteristics. He does not select the 
market he will serve (e.g., the types of aircraft or related 
components for which he will provide maintenance services). 
me does not decide on the types or amounts of capital invest- 
ment he will make in his department (e.g., which types of 
maintenance equipments in which he will invest). He does 
Hemeaetermine the level of personnel=resources he will have 


(neither on a program basis, nor on a current department-wide 


ZS 


. 
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basis). He does, however, have an input to budget requests 
but any short-fall in requested budget funds does not permit 
. samalar decrease in services to be provided. It would, there- 
fore, appear that the AIMD Officer has very little control over 
the variables which determine what he does and the resources 
he has available to do it. Remembering that the process and 
purpose of management control is to accomplish stated organi- 
famronal objectives, effectively and efficiently, within given 
constraints (paragraph II, A 2), it is easy to understand how 
one could fall into the trap of confusing strategic planning 
with management control and vice verse. The constraints imposed 
by these characteristics must be considered in the development 
of performance measurements for use by the AIMD Officer. 
b. Overall Strategy 

The overall strategy of the U. S. Navy must be 
considered in developing a management control system for the 
AIMD Officer. What are the objectives of the U. S. Navy and 
Weeat is expected of the AIMD Officer? Appendix B of Reference 
4 outlines the general strategic principles employed by 
corporate management and compares and contrasts these principles 
pam eme So-called “Principles of War.'' It 1s useful to review 
Piss ancerpretation of the Primciples of War and determine 
which of them are reflected in the NAMP. The principle entitled 
Siemcetive’ states that everyemilimary operation must be 
mrrected towards a clearly defined, decisive, and attainable 
@byective. This is provided for inthe NAMP. (See the 11st 


Seewobjectives in paragraph IIB 1). 
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The next two principles, 'Mass and Economy" have 
Hondo with the proper allocation of resources. The principle 
of "Mass" indicates that superior combat power must be concen- 
trated at the critical time and place for a decisive purpose. 
The principle of "Economy" requires that a mission be accomplished 
with a minimum expenditure of resources. In essence, these 
two principles are just another way of describing effectiveness 
and efficiency; which again are two concepts encompassed by the 
NAMP. 

One final principle which seems to be applicable 
Goemnne NAMP is that of “Maneuver.'' This principle states that 
one should always preserve freedom of action and reduce vulner- 
wey. Imhis, in turn, requirés flexibility in organization, 
administrative support, and command and control. Again, this 
Gomeemieis also embodied in the NAMP since it provides the AIMD 
Srmecr with the authority to deviate from the pmescribed policy 
if it 1s required to maintain or improve operational readiness. 
It would appear that the principles of strategy employed by 
Gorpemate-level management in the business world are similarly 
employed by ''corporate-level management" in the U. S. Navy 
and reflected in NAMP. 

Zo Lewelopment.of Perfonmence Measurements 
a. Pasncipiles Invedared 

Once the constraints imposed by strategic planning 
have been considered, the next question that arises is, 'What 
principles should be applied in developing the performance 
measurements ’'’ A research team working for the General Electric 


Company has developed several such principles [Reference 3]. 
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First, measurements should be designed to assess 
the performance of organizational components rather than that 
of the managers of the components. In the AIMD environment, 
this would equate to measuring the performance of the various 
divisions and work centers rather thanthe respective Division 
Officers and Work Center Supervisors. Second, the measurement 
indices, but not the standards of performance, should be common 
between departments, divisions, or work centers. In other 
words, standards of performance established for one work 
GCemecr (xX number of labor hours/unit of output, etc.,}) should 
not be applied to all other work centers; but the same measure- 
ments indices (labor hours/unit of output, etc., ) should be 
utilized. 

Third, measurements should be designed as an aid 
Go judgement and not as a substitute for it. The most obvious 
example of the application of this principle would be the 
Situation where a work center which had been performing at a 
level of 40 labor hours/unit of output should suddenly rise 
to 80 labor hours/unit of output. The dramatic increase in 
the index would not automatically tell the manager that he 
Should put on a second shift, buy more equipment, etc., but 
rather it would indicate to him that something has changed and 
he should investigate. Fourth, measurements should somehow 
provide proper weight to future performance as well as current 
performance. A typical example might be the situation wherein 
a work center supervisor or division officer decides to put 


his work center on a double-shift basis in order to work off 
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a backlog, compensate for reduced capability of maintenance 
equipment, etc.. The performance measurement should reflect 
that this situation cannot be sustained indefinitely and that 
future performance may be adversely affected. 

Finally, the measurements should be designed so as 
Se eacalitate constructive, not restrictive action. An example 
of this principle is a measurement which would favorably reflect 
the implementation of time-saving procedures such as more effic- 
ient maintenance procedures or maintenance scheduling. 

b. Key Result Areas 

The first step in developing the performance measure- 
ments is to determine the specific areas for which measurements 
should be designed to provide a picture of the overall perfor- 
mance of the department. These measurements should also 
facilitate the performance of the various aspects of management 
such as planning, organizing, and staffing. These areas may 
be determined by a careful analysis of the nature and type of 
work performed by each sub-unit (work center) in order to 
determine which factors seem crucial to the accomplishment of 
defined objectives. Eight key result areas were established 
for the General Electric Company [Reference 3]. A listing of 
each of these areas and a description of approprtate indices, 


fee presented in Table II-1. 


C. PROFIT VS. NON PROFIT ORGANIZATIONS 
The question naturally arises as to whether any of the key 


result areas developed by the General Electric Company might 
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Table II-1 


General ELECTRIC KEY AREAS 


Gowewa Electric Key Area 
Profitability 


Market Position 


Erodwetivity 


Product Leadership 


Personnel Development 


Employee Attitudes 


Public Responsibility 


Balance Between Short-Range 
and Long-Range Goals 


Phmpesceot Index 


“Recognize contribution of 
Capital investment and profits. 
“Recognize contribution of man- 
power and profit. 

“Recognize "organizational facts 
om dite." 

“Serve to make operating 
decisions in best interest of 
overall company. 


“Recognize share of the market 
obtained during the period. 


“Measure relationship of output 
of goods and services in 
relation to resources consumed. 

“Reeognaze capital and baber 
input. 

“Eliminate improvements/degra- 
dations contributed by outside 
sources. 


“Appraise ability of business 

to lead its industry in applying 
most advanced knowledge in 
development of new products/ 
improvements in quality or 

value of services. 


“Measure the degree and effec- 
tiveness of systemaisic trailnmamig 
of managers and specialists. 


“Determine the degree of job 
Satistaction, dassatis fact pon . 


“Determine the degree of respon- 
Sliveness to certain special 
publics who have a stake in 
Gimemee Velie iee.. 


“Emphasize the importance of 
long-term survival and growth. 
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also apply in the AIMDenvironment. In order to answer this 
Question, the difference and similarities of profit and non- 
profit organizations must first be understood. 
i Chassafication 
pee pelmsted owt inwReference 3, almost all organizations 
Gan be classified into one of two categories: those that exist 
to earn a profit and those that exist to provide a service. In 
the first case, the measure of success is primarily determined 
by how much profit is earned, and in the second case, by how 
Buch protit is provided. An AIMD clearly falls into the latter 
Gameigionxy . 
om bari ties 
There are several similarities between the two types of 
Ofragam@izations. Both types use inputs to produce outputs; both 
have management control systems, formalized or not; and both 
must accomplish the task of programming, budgeting, performance 
analysis and reporting. 
fe S Bincipal Ditference 
The principal difference in the two types of organization 
me tme lack of a profit measurement for the non-profit organi- 
zation. The effectiveness of an organization is measured by 
how well outputs accomplish organizational goals. The efficiency 
of an organization is measured by the relationship between 
inputs and outputs. The profit-type organization is able to 
use the amount of profit as an overall measure of both effec- 
maveness and efficiency, whereas the typical owtput of a non- 


profit organization is not measured in these terms and in most 


Ze 


cases cannot be. Thus, the most difficult problem in developing 
a management control system for a non-profit organization lies 
in the identification of adequate output measures. 
fee Other Differences 

In the case of profit organizations, an increased demand 
for services is associated with attendant additional income 
Men provides the funding for these increased services. This 
meletienmship does not hold for non-profit organizations. Con- 
sequently, in profit-type organizations additional customers 
are viewed as oppportunities, whereas in the non-profit type 
GevOumpemization, they are more likely to be viewed as problems 
due to fixed budget constraints [Reference 3]. Another dif- 
ference lies in the exposure to external pressures. The managers 
in non-profit types of organizations are often subject .to strong 
external pressures to take actions that are not consistent with 


the optimum use of resources [Ref.3]. 


D. KEY RESULT AREAS FOR AIMD ORGANIZATIONS 
1. Non-Profit Organization Analogs 

Returning to the question of whether or not the key 
result areas developed for the General Electric Company might 
apply to the AMD organization, it is clear that those areas 
which reflect a success criterion of profit do not apply. 
However, if the word "'service" is substituted for the word 
Merorit’ in the listings of purposes of indices which appear 
me table II-1 and other words or phrases more appropriate to 
the AIMD environment are also substituted, then the analogs 
psepresented in Table Il-2 appear, 
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AIMD 


Key Result Area 


Service 


Market Service Position 


Proauetivity 


Service/Product 


Personnel Development 


Personnel Attitudes 
Inter-Command Responsi- 


bility 


Balance Between Short-Range 
and Long-Range Goals 


labile -11-2 


KEY AREAS 


Purpose of WWitdex 


“Recognize contribution of capital 
investment to service provided. 

“Recognize contribution of man- 
power to service provided. 

"Recognize "organizational facts 
Ger “ie mer," 

“Influence managers to make opera- 
ting decisions in best interest of 
the omerall organizatiom (U. S. 
Navy). 


“Recognize share of market serviced 
by the AIMD during the period. 


“Measure the relationship of outputs 
to resources consumed. 

“Recognize capital and labor inputs. 
“Segregate the effects of outside 
sources from the measurements. 


°Appraise the initiative of the 
AIMD in applying the most advanced 
knowledge in development of new 
products/improvements in quality 
or value of services. 


“Measure the degree and effective- 
ness of systematic training, both 
formal and on-the-job, of managers 
and technicians. 


“Determine the degree of job 
se@tisfact lom/dis@e@reistaction. 


“Determine the degree of responsive- 
ness to certain specific commands 
(e.g., Functional Wing Commanders, 
Squadrons) who have a vested 
interest in AIMD performance. 


“Emphasize the mportance of long- 
term visibility in terms of 
growth in base-loading modifica- 
tion eprmocrans . cues. 





fm Icerpretation Oi Analogs 


What has been done thus far is merely a mechanical trans- 
formation. Each of the key result analogs presented in Table II-2 
will now be analyzed to determine if it has a realistic inter- 
pretation in the AIMD environment. It would seem appropriate 
Peamorese point to emphasize the critical nature of attempting 
to translate the key areas developed by the General Electric 
Company into appropriate key result areas for an AIMD. The key 
result areas developed by General Electric are the result of 
miedeptn, extended research. In total, they reflect the overall 
performance of the organization in a general, broad sense. The 
general applicability of these areas is the very quality which 
makes it possible to translate them in terms of the AIMD 
environment. The purpose of this thesis is to develop a 
performance measurement system for the AIMD Officer and this 
translation establishes the foundation of this system. 

a cemvace 

As suggested earlier, the measure of success for 
a non-profit organization such as an AIMD, is how well it 
provides its assigned service. This is in contrast to the 
profit organization which uses as its primary measure of 
Success the amount of profit generated. Is this description 
applicable to the AIMD organization? What does an AIMD do? 
Basically, it performs assigned maintenance tasks on designated 


aircraft components and certain ground equipment. It does not 


? tt 


produce anything in a manufacturing sense. It does not "own 


any of the items undergoing maintenance and it does not sell 
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mye Ot these items. AMD merely provides a variety of services. 
memoecar then, that service’ as an analog to "profitability" 

is a reasonable key result area. Turning to the appropriate 
measurement index for this area, the question arises as to whether 
Gummer the purposes indicated in Table II-2 actually apply. It 
seems reasonable that the contribution of capital investment 
(i.e., the various test benches, associated software, etc.) to 

the service provided should be reflected in whatever indices are 
developed. It also seems reasonable and appropriate to measure 
tie Gontributwon of manpower to this service. 

What about "organizational facts of life?'' What are 
these facts? Basically, they are facts such as a particular test 
bench or fixture not performing as designed (not due to mal- 
pomerron, but rather due to-over-optimistic specifications or 
a chronic lack of fully trained personnel due to Navy-wide 
Manpower shortages. These are facts of life that the AIMD 
Officer cannot control and which vary from one AIMD to another. 
Ome last purpose of the indices is that of influencing managers 
eo make Operating decisions in the best interest of the overall 
Seeanization. This is particularly difficult to define in 
terms of the AIMD organization, but some examples might be, 
meaiess BCM actions (return of components awaiting maintenance 
to depot or contractor repair facilities) merely for the pur- 
poses of reducing backlogs or tolerating marginal conditions 


as long as the work center keeps producing. 
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bD. Market Service Position 

In the profit type organization, the market service 
position is quite important in that it indicates how well the 
organization is doing in relation to its competitors. If the 
Organization is gaining a larger share of the market, then it 
is doing well. As indicated previously, this is not the situation 
with the non-profit type of organization. Rather, as indicated 
earlier, additional customers (1i.e., larger share of the market) 
are viewed as problems rather than opportunities. Nevertheless, 
a somewhat comparable situation exists in that the size of the 
market being served by the AIMD is constantly changing as the 
Squadrons come and go on deployments and as new squadrons are 
formed and others decommissioned. Such factors should be taken 
into consideration; both in terms of current workload require- 
ments and long-term forecasting. 

e. Pred@wctivity 

The first purpose of the index to be developed in 
this area is to measure the relationship between the output of 
goods and services and the resources consumed. This is another 
way of saying that the efficiency of the organization should 
be measured, a well-recognized requirement. The second purpose 
of an index is to recognize labor and capital inputs. Again, 
this seems reasonable since an improvement achieved by either 
factor should be recognized. Finally, the effects of improve- 
ments or degradations contributed by outside sources should 
be segregated and then accounted for separately. These effects 


are quite common and their total impact may be more severe than 
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pecuieeted. A commom example of this effect is the induction 

and troubleshooting of a component which turns out to have no 
defect at all. When this occurs, useful manhours are wasted 
which, of course reduces productivity. Another example is the 
instance where a component has been inducted, a faulty subcom- 
ponent has been isolated, and no available spare part is in 

stock to replace the faulty component. When this occurs, a 
certain amount of reassembly and/or packaging must be done before 
the component can be transferred from the workbench to a storage 
area to await parts. 

A final example is the situation wherein a high 
Prvority requirement comes in which requires the immediate 
induction of a component and consequent reconfiguration of 
ememeeeke bench. In this case, the production line must be shut 
down, the test bench reconfigured for the priority component, 
Gee tien repair of the component effected. If a component were 
actually in process when the high priority requirement came 
in, and repair could not be easily completed, then manhours 
would be wasted in partial reassembly and/or packaging. The 
test bench might also require additional reconfiguration upon 
completion of repair of the high priority component. 

These examples represent degradations of potential 
productivity by external sources (1i.e., faulty troubleshooting 
of components turned in by squadrons, failure of supply system 
to stock sufficient spare parts, direction by higher authority 


to give priority to a certain component, etc.). 
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d. Service/Product Leadership 
Service/product leadership represents the degree of 
progressive effort occuring within the organization. Are per- 
sonnel seeking new and better ways of doing things or are they 
content to perform their work "by the book" in a mechanical, 
plodding manner? This is certainly a fertile key area in the 
AIMD environment. 
ee Personnel Development 
Personnel development is probably the most complicated 
aeea im the AIMD environment due to the dual nature of AIMD per- 
sonnel. Not only does the AIMD have permanently assigned per- 
sonnel, but also a continuing flow of personnel sent from 
Sa@aqgmons on a temporary basis. On the technical side, each of 
these individuals is expected to have a certain amount of formal 
Geatmeme and on-the-job training. On the military side each of 
these individuals is expected to complete certain required 
courses and successfully compete for advancement in rating. 
In addition, each individual has his own personal aspirations 
for development. The transient nature of much of the work force 
and the diverse requirements of each individual make this a key 
result area in the AIMD environment. 
£. Personne] Ateitudes 
As mentioned above, each individual has his own 
personal aspirations. The degree to which his work environment 
(in this case, the AIMD) conflicts with or promotes the reali- 
Z~ation of these aspirations will be reflected in the individual's 


attitudes towards the organization. Recent research [Ref. 5] 


56 








bo 
ke 


my the 


One 


has found that some workers are content to perform their eight 
hours of work, day after day, and be completely satisfied. 
@eher workers, however, have a very strong need to get ahead 
or to feel that they are getting ahead and have this expecta- 
tion of their job and the organization for which they work. 
This would seem to be especially true for young sailors, many 
of whom joined the Navy to obtain training, to obtain experience, 
and to get ahead. This area is extremely important to a high 
level of morale and performance in the AIMD. 
g. Inter-Command Responsibility 

The purpose of the index in this area is to determine 
the degree of responsiveness to certain commands who have a 
vested interest in the AIMD performance. The AIMD has many 
commands to which it responds. To name a few: the squadrons 
it serve, respective Functional Wing Commanders, Type Commanders 
(such as Commander, Naval Air Force Pacific), and of course the 
AIMD's parent Naval Air Station. The diverseness of these 
interested parties indicates both how complicated this area is 
and how important it is. Again, the area of inter-command 
responsibility would appear to be a key result area for the AIMD. 

h. Balance Between Short-Range and Long-Range Goals 

All of the key result areas mentioned have, in fact, 
both a short-range and a long-range implication [Ref. 3]. This 
mee result area is set forth separately primarily to emphasize 
the importance of thinking ahead in terms of what the future 
maeht bring. For example, in the key result area of service, 


one of the purposes of the index is to reflect "organizational 
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facts of life."' One of the examples of these facts cited was 
that Of a particular piece of test equipment not performing to 
specifications. If this specification happens to be the Mean 
Time to Repair (MTTR) of certain components, then the long-term 
implication is that perhaps either design changes must be 
@ecamplished to bring the equipment up to specifications or 
additional personnel must be programmed to accommodate the 
increased MITR actually realized. The short-term implication 
perhaps is that personnel must be worked overtime to accommodate 
@neehnigher MITR. Another key result area is that of market 
service position. If long-range planning calls for the intro- 
duction of several new types of aircraft aboard the parent 

mee Air Station, what are the dmplications for the AIMD? 

Will additional personnel and maintenance equipment be required? 
Have these factors been taken into account by the appropriate 
peo ject office at the Naval Air Systems Command level? If a 
type of aircraft presently being serviced by an AIMD is becoming 
obsolete and will be taken out of service, what plans are being 
made for removal of applicable equipment or reduction of per- 
Senmel. Are some of the personnel performing maintenance 
Services for the type of aircraft to be deleted also cross- 
trained and performing maintenance on other types of aircraft? 
What will be the impact if the billets (positions) to which 
these personnel are assigned are deleted? In view of the 
frequent occurrence of the situation wherein managers spend so 
much time concentrating on solving the problems being encountered 
on a daily basis that they lose sight of the long-range goals 


and problems, this area if of keen importance to the AIMD Officer. 
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1. Other Key Result Areas 

It would seem that all of the areas discussed above 
could be interpreted as key result areas. But recall that all 
of these areas have been obtained by interpreting analogous 
areas developed by the General Electric Company. Since General 
Electric is a profit-type organization and the AIMD is a non- 
profit organization and there are obviously differences in the 
nature of their operations, a legitimate question to ask is 
whether there are other areas which should be considered as key 
result areas for the AIMD. Before answering the question, it 
would be appropriate to review the difference between the two 
types of organizations. As discussed previously in paragraph 
mieewoec, tne basic difference between these two types of 
Organizations is that the measure of success of the profit 
Organization is the amount of profit generated whereas the 
measure of success for the non-profit organization is how well 
its intended service is performed. This basic difference has 
been resolved in general by substituting the concept of service 
horetumae Of profit. The remaining differences, indicated in the 
Same paragraph, serve to complicate the task of the manager of 
the non-profit organization in comparison to the task of the 
manager of the profit-type organization, but do not reflect any 
real differences in the nature of the two organizations. The 
mMOoimte is that there does not appear to be a significant func- 
tional difference in the two types of organizations once the 
profit motive has been taken into account. Hence, it would 


seem that although there may be other key result areas applicable 
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to the AIMD environment, the key result areas discussed above 
Will provide adequate measures of the overall performance of 


the AIMD. 


E. MANAGEMENT CONTROL PROCESS 
ites Objective of this section thus far has been to distinguish 
management control from strategic planning and operational 
control, to define key result areas for an AIMD, and to describe 
the purposes of performance measurement indices within each area. 
The end result of these efforts will be the establishment of 
an explicit frame of reference (in terms of performance measure- 
ment indices) to serve as a vehicle for communication, motivation 
through evaluation, and diagnosis of the continuing effective- 
ness of current programs. The accomplishment of the first two 
objectives, communication and motivation, is in itself insuf- 
ficient. Communication may be excellent, work centers may be 
performing at or above planning levels,, but the AIMD Officer 
cannot be content with this knowledge. He must be able to look 
beyond the current situation and evaluate the future impact of 
today's events on tomorrow's requirements. He must ask himself 
meewene Current nature and magnitude of operations will be appro- 
priate to the future environment he will face. In order to 
answer these questions, the AIMD Officer must carry out the 
various steps of the management control process. 
im iAiMD Management Control Process 
The management control process 1s described in Reference 


fas Consisting of six elements: 
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a. Environment Scanning and Analysis 
b. Business Planning 
c. Programming 
d. Budgeting 
e. Reporting Operating Results 
f. Analysis of Performance 
In decentralized organizations, such as the Navy, the 
first two elements are accomplished at the headquarters level. 
In general, these two elements involve staying attuned to what 
i happening in the real + aid and how to react to these world 
developments. The management control process as it would occur 
in the AIMD environment consists of the remaining four elements. 
Bach will be discussed below. 
2. Programming 
This elements consists of the development of a time- 
phased plan of action that is intended to execute the overall 
goals of the organization. This element is sometimes referred 
to as long-range planning, and may be formulated in terms of 
markets or customers (1.e., aircraft types) and cut across 
Seweral responsibility or cost centers. 
5. Budgeting 
This element consists of an operating plan for the coming 
year. It is expressed in terms of funds and manpower and is 
mmrtated in terms of responsibility or cost centers. fhe 
budget should be a one-year slice of the programs developed 
during the programming step, recast as necessary in terms of 


responsibility center resources. 
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i weeporting (Internal) 


Actual results must be summarized and reported against 
the appropriate responsibility centers. If these results are 
collected against the same set of responsibility centers, then 
the development of reports required for performance evaluation 
Should require little extra effort. 

e. Analysis of Performance 

The management control system, among other things, 
Should provide a means of comparing actual results with goals 
previously established and for analyzing any resulting vari- 
ances. It should be noted that these goals are not in terms 
of specific work centers, but in terms of plans and programs. 
If the results are not meeting expectations, then management 
is alerted to the fact that corrective action is required to 
either improve performance or revise budgets to a more realistic 


level. 


42 





‘' 08 edz 
raeiior- 


ier evtetntOCnlL ASPECTS OF THE PROBLEM 


A. ELEMENTS TO BE MANAGED 

As discussed in paragraph II, A 2, the purpose of a 
management control system is to insure that resources are 
Obtained, used, and disposed of, effectively and efficiently, 
memaeccomplish the organization's objectives. In terms of 
the AIMD environment, what are these resources? Reference 6 
ienea several elements which must be effectively managed in 
order to obtain an acceptable level of support. Some of 
these elements can be viewed as resources to be utilized 
while others appear as contraints to be observed in order 
to accomplish the overall mission. 

i Maintenance Concept 

Each type of aircraft being supported by an AIMD should 

have associated with it a definite maintenance concept devel- 
oped by the prime contract in conjunction with the NAVAIR 
program office during the design phase. Each concept embodies 
a philosophy of how that particular type of aircraft and its 
associated systems will be maintained. Specifically, what 
maintenance functions (i.e., checkout, servicing, fault iso- 
lation, replacement, etc.) will be performed at what level 
(squadron, AIMD, or depot)? Under a particular philosophy, 
the emphasis on squadron-level maintenance may be for exten- 
Sive use of automatedtroubleshooting procedures through built- 
in test equipment or, instead, the emphasis may be on the 


use of highly trained squadron technicians with basic items 
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of test equipment to troubleshoot the aircraft and associated 
Systems. The definition of the maintenance concept for a 
given system, though far removed from the realm of the AIMD 
Officer, nonetheless imposed some very real constraints which 
the AIMD Officer must operate under. 

As an example, one result of this definition process 
is the classification of a component as "repairable" or 
"throwaway." A Level of Repair (LOR) analysis, essentially 
an economic screening technique, is conducted to place a 
component in either a repair or discard category. The discard 
category is self-explanatory and simply means that the com- 
ponent will be thrown away instead of being repaired. The 
repair category may be dividied into two sub-categories: 
repair locally (at AIMD) or repair at depot level. The 
technique is explained and presented in Reference 7. Indi- 
vrcmat cost elements are expressed in terms of Ie (the 
feonenaumber of removals pers maintenance cycle) and C (unit 
cost}. The costs for various ranges of i values are 
Somputed for each of the three disposition categories (i.e., 
discard, repair-local, repair-depot}). Particular values of 
C and ee are then determined at which there is no differ- 
ence from an economic standpoint between throwing away and 
repairing. After these values are obtained for a range of 
ee values, then an economic screening curve such as that 
depicted in Figure III-1 may be obtained by plotting these 
values. 

ic Abie Orermeervcan do. 1Itele Lo Conte] \tre-main- 


tenance concept of an aircraft being supported. Rather, he 
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Mec live with the constraints imposed by this concept. He 
must be aware of how the aircraft system was designed to be 
Maintained and what is currently being realized in actual 
Practice. If the design approach was for built-in-test 
equipment (BITE), does actual experience indicate that the 
BITE is not performing satisfactorily either through excessive 
“weedetect'’ removals (over-sensitive BITE) or higher MTBF's 
than expected (under-sensitive BITE)? In other words, the 
design philosophy embodied in the maintenance concept is not 
SO much a resource that can be controlled, as it is a con- 
Semaine that sets the stage on which the AIMD Officer must 
pewtorm. 

The AIMD Officer is also charged with the responsi- 
bility of general and special purpose ground support equipment 
such as the test benches and the various rolling stock 
reterred to as "yellow gear."' These equipments will also 
have a maintenance concept associated with them. Again, the 
AIMD Officer must be aware of what these maintenance concepts 
are and what constraints they impose on his operation. 

fae oUpport and Test Equapment 

As discussed above, the maintenance concept will 
Specify certain maintenance functions to be accomplished at 
the AIMD level. The accomplishment of these functions will 
require the use of certain items of common (or standard) 
Support and test equipment such as voltmeters, oscilloscopes, 
eec., and certain items of special (or peculiar) support and 


mest equlpilent whicen have been designed specifically “for 


46 





the repair of a particular type of aircraft and associated 
systems. The AIMD Officer must be able to monitor the status 
of the various equipments under his control, be aware of 
Navy-wide program plans for retrofit programs or removal 
from service, and compare actual performance against design 
parameters. 
Ss oupply Support 

This element impacts the AIMD operations in two ways. 
First, the AIMD responds to the Supply Department by repairing 
failed components and returning them to a ready-for-issue 
(RFI) status. In this case, the AIMD functions as a source 
of supply support. Secondly, as maintenance personnel repair 
components or test equipment failures, spare parts are often 
required for replacement of failed units. In this case, the 
AIMD functions as a customer of supply support. 

a. AMD was a Source of Supply Support 

In the former role, the AIMD oftentimes comes under 

emetemnal pressures to increase outputs of certain types of 
components. This pressure may be somewhat misplaced in that, 
Berrecly speaking, the AIMD responds to the Supply Department 
of the ship or NAS on which the squadrons are located. The 
Supply Department in turn responds to squadrons for replace- 
ment parts. This complaint could perhaps be dismissed as 
"begging the question" if not for the fact that the Supply 
System determines the quantities of spare components held 
in a pool for ready issue. In making this determination, 
the Supply System must conform with the policies established 


by higher authorities in the supply echelon. 
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In the case of establishing quantities of items 
held in a pool for ready issue, Reference 8 sets forth cri- 
mena fOr Making this determination. These criteria involve 
such factors as turn-around-times (TAT) which is the repair/ 
supply cycle processing times, demand rates, and fill-rate 
goals, which is the percentage goals of requisitions filled 
immediately to requisitions received. Reference 9 points out 
that under these criteria, "Both TAT and demand rates are 
Based on historical data, usually past 90 days .. . Generally, 
momdeviation 1s authorized in order to select a higher 
G@eemeected fill-rate, regardless of dollar value or military 
essentiality of the item under review. No provision is made 
for utilization of predicted future rates, even though present 
period flight hour/utilization rates are expected to be dif- 
ferent than past rates." 

Further complicating this problem is the situation 
where the number of spare components held at a particular 
Support site such as a ship or NAS is determined strictly on 
the basis of the number of total spares available worldwide. 
This type of spare component is usually very expensive and 
Spares at each support site are on the order of one to two. 
The significance is that the number of spares stocked at a 
given site is based strictly on economics (limited funds deter- 
mine total number of spares) rather than forecast or experi- 
enced failure rates and demand rates. The net impact of this 
Situation on the AIMD is that if the number of spare compo- 


memes neld in a RFI status in a pool is insufficient to meet 
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demand (i.e., low-fill rate) then the AIMD is always under 
pressure to increase output (1.e., decrease TAT). Although 
the AIMD Officer may be able to improve the TAT to some 
extent, he must at some point reach a theoretical maximum 
of design limitations which still may not be enough to obtain 
eieetidi-rate desired. 

b. AIMD as a User of Supply Support 

While performing maintenance on components 

inducted for repair, a technician may find a failed part 
which requires replacement. The technician will then either 
obtain the needed part from a pre-expended bin (which is 
located in the vicinity of the maintenance spaces) or through 
mae oupply Department. In either case, the technician can 
obtain the needed part only if it has been previously stocked 
by the Supply Department. If the part is not in stock then 
maintenance ceases and the component under repair is removed 
to a storage area and classified as ''awaiting parts' (AWP) 
until the needed parts arrive. The number of spare parts to 
be carried in inventory is determined by a similar process 
as that described in paragraph III, A 3d. In either of these 
cases, the AIMD Officer must contend with situations which are 
beyond his direct control but which will determine to some 
extent how his performance will be judged by external com- 
mands. Therefore, in both cases, the AIMD Officer has a 
vested interest in tracking key parameters which will indicate 


adverse or improving conditions. 
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4. Transportation and Handling 


This element encompasses the functional require- 
ments and actions necessary to ensure a capability to trans- 
meme, preserve, package, and handle all equipment and 
Sueport items. The AIMD Officer should be keenly interested 
in this aspect since it has a potential impact on many 
facets of his operation. Unless proper packaging and handling 
procedures are accomplished for failed components being sent 
from squadrons to the AIMD, additional malfunctions may be 
induced beyond those found by squadron technicians and docu- 
mented on the maintenance action forms (MAF's) which accom- 
Dany the failed units. Similarly, unless proper packaging 
and handling is accomplished for units which have been 
repaired by AIMD and returned to the RFI pool or squadrons, 
then malfunctions may be induced which will make the com- 
ponent appear as if it had not been properly repaired. 
Another aspect of the transportation and handling element is 
Seiteot time. Failure to obtain the most expeditious pick 
Meeescreening, and induction of components will result in 
increased TAT's since the figure computed for TAT includes 
metn processing and repair times. Exact procedures, problem 
areas, and proposed improvements must be worked out in 
conjunction with the Supply Department, of course, but again 
the situation exists where the AIMD Officer has a vested 
interest in obtaining the most efficient operation possible. 

Taeueenni cal, Data 
This element includes drawings, operating and 


maintenance manuals, parts-breakdown-structure manuals, parts 
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Ists, etc. As before, this area consists of items which 
were formulated years ago by some party far-removed from the 
Pee scene. Yet these are items which have a significant 
impact on how well the overall AIMD organization performs. 
If the operating instructions for a piece of test equipment 
is in error or vague, then it may be worse than no instruction 
ae all. If the maintenance instructions for repairing or 
weoning a component are in error or vague, then this may 
result in serious damage to the component, or, if installed, 
the aircraft system of which it 1s a part. Not only does 
the possibility of damage arise, but shortcomings in the 
Memmals, parts lists, etc., have negative spillover effects 
such as decreased worker morale (one can imagine the frus- 
tration of a technician attempting to use erroneous and/or 
vague procedures), decreased productivity (resulting from 
excessive amounts of time spent in attempting to interpret 
or make sense of vague procedures), and negative impact on 
the Supply Department (resulting from the ordering of wrong 
parts due to faulty troubleshooting procedures or erroneous 
parts lists). 
6. Facilities 

This element is comprised of types of facilities, 
locations, space requirements and environmental factors 
(light, power, air-conditioning, etc.). This element is 
particularly important in the shipboard environment since the 
Maereasing technical sophistication of aircraft and asso- 
Clated systems has led to an ever-increasing quantity and 


diversity of common and peculiar ground support equipment 
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required to support these systems. Consequently, there has 
been an ever-increasing demand for additional space to house 
these equipments and for a diversity of power, water, and 
meeeconditioning services. While this element is of primary 
imterest to the AIMD Officer during introduction of a new 
Support capability, it must be monitored on a continuing 
basis. 
m= Pemsonnel and. Trainang 

This element encompasses the establishment of specific 
meaaming requirements, pre-requisite training, and on-the-job 
aaa tOrmal training programs. There can be little doubt 
leat this element is the heart of the organization. Without 
people, properly trained and motivated, the organization 
Simply cannot function. Since the organization is primarily 
meenmically oriented, it 1s easy to lose sight of personnel 
M_ummeraining requirements in other areas; yet, it is just as 
important since the key to a successful operation is an 
Organization which is well-balanced from an overall point of 
view. Yeomen, analysts, and other staff personnel also need 
training and counseling. Not only do personnel need technical 
Or professional training in their ratings, but also military 
and leadership training. 

Ee olpport Resource Funds 

The elements referred to as Support Resource Funds 
consist of those activities necessary to determine and compute 
funding requirements, monitor expenditures, update current 
requirements, and forecast future requirements. Impact of 
funding cuts must also be evaluated and adjusting actions taken. 
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9. Management Information (Internal) 


Management information consists of recordable infor- 
mation which is collected and presented as either formal or 
informal reports. The formal reports are standard maintenance 
data reports (MDR's) which are a consolidation of data 
Submitted by AIMD to the Data Processing Department and which 
provide a wealth of historical information. A complete 
Tivsting of the reports available under the Maintenance Data 
Collection System (MDCS) is provided in Appendix A. The 
informal reports are typically individualized documents which 
have been developed by the incumbent AIMD Officer over his 
years of experience. These reports are characteristically 
current (reflect accomplishment of previous working day and 
backlogs as of current date) and cryptic. This element is 
moro: Key interest to the AIMD Officer since it is by 
means of management information that he stays informed on 


Ewe operation of his organization. 


B. AIMD MANAGEMENT CONTROL STRUCTURE AND PROCESS 

Having discussed each of the elements with which the 
AIMD Officer must come to grips, it is now appropriate to 
@emsider the various aspects of the organizational structure 
Within which he must manage. 

iH Responsibility Centers 

There are several types of responsibility centers 

(1.e., organizational units). Reference 3 classifies them 
in a way that highlights the problems of controlling them. 
The point is made that all responsibility centers produce 
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Sutputs (either goods or services) and all have inputs (i.e., 
they consume resources). The classification of the various 
mepes Of reponsibility centers in Ref. 3 uses as a criterion 
the difficulty of measuring outputs, inputs, and the relation- 
@map between them. Under this criterion, the following 
Saemerpal types of responsibility centers are identified: 

a. Standard Cosit Gemtens 

b. Revenue Centers 

c. Discretionary Expense Centers 

d. Profit Centers 

e, cInves@inienrt. Centers 
Each type will be briefly described below. 

a otandand Cost Cemters 
mi tnis type, of TespoOmeibility Genter, stamdamd costs 

are established for eachcost center product. Then, a measure 
of output is determined by multiplying the physical quantity 
of the output by the unit standard costs for each of the 
products produced and summing the results. The total actual 
cost is then compared to the total standard cost of the 
Output and any variance is then analyzed and corrective 
action taken as required. It should be noted that in this 
meme, OL responsibility center there are other tasks which 
cannot be measured by costs alone and it 1s necessary to 
control these tasks if the center is to operate effectively. 
For instance, unless the standards of quality are carefully 
controlled, a cost center may increase volume of production 


@eethe expense of quality. 
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®. Revenue Centers 
This type of responsibility center is not germane 
to this thesis since it focuses on outputs measured in terms 
of sales revenue. It 1S mentioned without elaboration for 
purposes of completeness. 
m Discretionary Expense Centers 
This type of center is unique in that its outputs 
cannot be measured in terms of costs or revenue. These 
are typically staff units such as the administrative/personnel 
sections, the quality assurance division, etc.. In this 
Case, the outputs cannot be defined in such a way that the 
efficiency or effectiveness of the unit can be quantitatively 
determined. The only significant measure that can be made 
1s in terms of a comparison of actual inputs to budgeted 
inputs. 
i Frrofit and Investment Centers 
These two types of responsibility centers are not 
applicable to the AIMD environment since they contain the 
element of revenue and profit. Again, they are mentioned 
solely for purposes of completeness. 
ie aIMD as a Discretionary Expense Center 
As stated above, two characteristics of a discre- 
tionary expense center are: output cannot be measured in 
terms of costs or revenue; and, the only significant measure 
is the comparison of actual inputs to budgeted inputs. For 
this type of responsibility center, it becomes a task of 


higher authority to determine the magnitude of the job that 
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is to be done by deciding what tasks should be undertaken 
and what level of effort is appropriate to each task. This 
appears to be an accurate description of the AIMD organiza- 
tion when taken as a whole, in view of the following obser- 
vations. The overall output of an AIMD cannot be measured 
in terms of costs or revenue. Higher authority decides what 
tasks will be undertaken (1.e., which aircraft types will 
be supported, and the various maintenance functions which 
will be accomplished at the AIMD level). The level of effort 
is also determined by higher authority by means of budget 
and manpower allocations. Thus, from an overall, upper-level 
standpoint, the AIMD may be viewed as a discretionary expense 
center since the magnitude of its task is determined by higher 
authority through allocations of funds and manpower. In 
this case, the only significant measurement is a comparison 
of the actual inputs to budgeted inputs (in terms of manpower, 
capital equipment and funds). This is consistent with the 
discussion of non-profit organizations in paragraphs II A 3c 
meets A 5S d in that the output is difficult, if not impos- 
Sible, to define, and increased demand for services is viewed 
as a problem since there is not, necessarily, a corresponding 
increase in budget. 
[_ ALMD as a Cost Center 

As indicated in the previous paragraph, the AIMD 
when viewed as an entity, has the characteristics of a dis- 
cretionary expense center. When the various individual 


divisions and work centers within an AIMD are considered, 
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most appear to have the characteristics of cost centers. 
Each has a definite, quantifiable output and each consumes 
a definite, quantifiable amount of resources in terms of 
manhours and time on test equipment. Of course, there are 
units within the AIMD such as administration and personnel, 
G@meatity assurance, etc., which are clearly discretionary 
expense centers, but the majority of the divisions and work 
centers within the AIMD appear to be in the category of 


cost centers. 


8. Implications of Existing AIMD Management Control 
Structure 


Based on the interpretations of the two preceding 
Memmaepraphs, two observations may be made. First, since each 
fom Organization, when viewed as an entity, may be considered 
a discretionary expense center, then the only valid compar- 
ison between AIMD's is in termsof how well each adhered to 
its budget. Secondly, when the AIMD Officer views the 
Various divisions and work centers within his organization, 
Mewsees the majority of them in terms of cost centers. In 
this sense, he may be legitimately expected to develop output 
Measures for the majority of divisions and work centers and 
judge their performance accordingly. 

9. Current AIMD Management Control Process 

Turning now to the topic of the management control 
MmrocessS, one generalization is made. A survey of existing 
Mmemagement control systems indicates that the idealized 
Mme@eess aS described in paragraph II,E-1-5 (1.e., program- 
ming, budgeting, etc.) simply does not exist in most AIMD's. 


Si 





Certain AIMD's employ fragments of one or more of the elements 


but, in general, the process actually employed is one which 
has been developed by the individual AIMD Officer based on 
his experience, perceptions, and personality. In interviews 
with various AIMD Officers only one case was found in which 
data was collected and presented on a program basis. The 
fyecem of reports received on an internal basis was generally 
mem overall] nature which failed to give detailed insight 
mato performance by division or work center. Of course, the 
question remains of whether or not the formal process should 
meetmtilized by the AIMD Officer. Obviously, the process 
which has been employed by the many officers who have served 
as AIMD Officers does work because they have been able to 
mecomplish their jobs very effectively in the vast majority 
of the cases. However, with the increasing sophistication 
of aircraft and weapon systems, the task of the AIMD Officer 
has become increasingly critical and complicated as he is 
called upon to manage a diverse range of technical skills 
and test equipments both of which represent a tremendous 
investment by the U. S. Navy. It appears that the time has 
arrived when the AIMD Officer needs a more formalized system 
which will enable him to rise above the press of daily 
meeusn fire'’ problems and to focus more on the long-range 
direction of the organization; to stay ahead of the game by 
acting rather than reacting; and to develop programs and 


budgets that are accurate, complete, and readily defensible. 
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C. MAINTENANCE DATA COLLECTION SYSTEM (MDCS) 
| Recall the discussion in Section II regarding operating 
information. This is the data that is generated routinely 
as a matter of conducting daily business. For example, forms 
such aS maintenance action forms (MAF's), the support action 
forms (SAF's), the requisition forms (DD 1348), etc.. The 
sum total of this data represents a vast reservoir of poten- 
meal information, but it must be carefully sifted to obtain 
the information needed to feed the various planning and 
control systems, specifically the management control system. 
Poeure III-2 is a graphic representation of MDCS source docu- 
wemts and available reports. The purpose of the overall 
MDCS and the various subsystems and reports in which the 
pam Officer is primarily interested are briefly reviewed 
in he following paragraphs. 
1. MDCS Requirements 

As defined by Reference 10, the MDCS is a management 
information system designed to provide statistical data for 
use at all levels of management (i.e., local commands, Type 
Commanders, headquarter commands, government contractors, 
etc.) relative to: 

a. Utilization of Maintenance Personnel 

b. Maintainability and Reliability of Equipment 

c. Configuration of Equipment Including Modifications 

and Technical Directive Compliance Status 
d. Readiness and Utilization of Equipment 


e. Usage of Maintenance Material 
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f. Non-Availability of Material 
Maintenance and Material Processing Times 
h. Costing of Weapon Systems and Maintenance 
Material Costing 
The AIMD Officer is not primarily interested in all of these 
purposes but should focus on items a, d, and g with secondary 
interest in items c, e, and f, insofar as they have an 
impact on his operation. 
2. Manhour Accounting (MHA) System 

The manhour accounting system is designed to provide 
all levels of management with manhour utilization data that 
mmliepromote the effectiveness of personnel distribution, 
Seemmine and assignment. It also provides an accurate measure 
of manhour employment. Currently, manhour accounting is not 
mammdatOory but may be done at the discretion of the Type 
Commander; however, all activities must maintain a master 
roster (MHA-00) and submit MHA Sua areas. “Oeput reports 
of the MHA system are listed in Appendix A and briefly 
described here. The Work Center Daily Labor Report (MHA-1) 
provides a summary of manhours by individual by work center. 
The Work Center Monthly Labor Utilization Report (MHA-2) 
Summarizes MHA-1 information on a monthly basis. The labor 
transactions for the month for each branch or division is 
provided by the Branch/Division Monthly Labor Utilization 
Report (MHA-3). The Organizational Monthly Labor Utilization 
Report (MHA-4) provides a summary of this information on an 


Organizational basis. 
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5. Maintenance Data Reporting (MDR) System 


The MDR system is designed to provide managers with 
O@eea relating to: direct labor expenditure, reliability and 
maintainability of parts, components, and equipment, and 
technical and mission configuration in accomplishing the 
maintenance mission. This system is designed such that each 
worker, when performing a task, converts a narrative descrip- 
tion of that task into codes and then enters this coded 
information on standard forms (source documents). These 
source documents are collected and transmitted to a data 
service activity where the information is transformed into 
Machine records. These records are then used to produce 
periodic reports for the use of local managers which lists 
and summarizes the submitted data as required. The informa- 
tion on the machine records is also forwarded to a central 
data processing facility where selected data are provided to 
higher levels of command such as Type Commands and Headquarters 
Commands. 

4. MDR Source Documents 

There are four primary input forms or source documents 
for the MDR system (see Figure III-1). The MAF's (both 
Single and multiple copy versions) describe each significant 
maintenance action such as troubleshooting, removal and 
mepeacement, repair, etc.. The Support Action Form (SAF) is 
used to identify, report, and monitor the accomplishment 
of repetitive, time-consuming types of support tasks such 
as preventative maintenance, corrosion control, etc.. The 


Technical Directive Compliance Form (TDCF) provides a means 
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for accounting for maintenance actions taken as a result 
@emeechinical directives (i.e., modifications) and is a useful 
planning document for forecasting workloads and material 
requirements. 
5. Maintenance Data Reports 

& listing of standard MDR's is provided in Appendix A. 
Briefly, the Daily and Monthly Production Reports (MDR-1 and 
MDR-2) summarize, by work center, all maintenance actions 
reported. The Job Control Consolidation (MDR-3), Technical 
Directive Compliance (MDR-4-1 and MDR-4-2), and System and 
Component Maintenance (MDR-5) Reports provide, respectively, 
a consolidated listing by organization of all maintenance and 
TDC actions, TDC forms submitted, and MAF/SAF forms submitted. 
The remaining reports MDR-6 through MDR-11 provide specific 
information to determine maintenance weaknesses that should 
memweeyusted or corrected. The MDR system may also be utilized 
to generate special reports which may be of particular interest 


to certain organizations. 


6. Aviation Ground Support Equipment (GSE) Statistical 
Data System 


iMmijeapunpese of gthisesystem 15 to ~pmovide agieasune 
S@emene rcadiness and utilization of GSE. There is but one 
meuree document, the Aviation Ground Support Equipment Data 
Card (OPNAV Form 4790/46). There are three primary reports 
produced from the data on this card. A Monthly GSE Utiliza- 
tion and Master Record Card (GSE-1) which lists ali utiliza- 
tion cards submitted on a monthly basis and updates the 


Mister roster for the following month. A Daily GSE 
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Transaction Report (GSE-2) provides a detailed listing of 
Not-Operationally-Ready (NOR) and inventory change data 


sumbitted during the monthly reporting period. 


D. EXISTING AIMD MANAGEMENT CONTROL SYSTEMS 

As discussed previously, the management control systems 
met are currently being utilized at AIMD's are highly indi- 
vidualized systems that are molded by each AIMD Officer in 
Hemme Of his experience, his perceptions, and his personality. 
me 1S not to say that this approach is wrong or undesirable, 
but, perhaps, a more formalized approach would result in even 
better results, particularly if this formalized approach 
were to be an amalgamation of the best parts of the various 
existing systems and the systems suggested by modern manage- 
Ment theory. Based on several interviews, References 11, 12, 
muemmnid an evaluation report, Reference 14, three "real world" 
approaches/systems are described below. 

1. The Management By Exception Approach (Case I) 

Under this approach, the AIMD Officer manages pri- 
Marily by exception. His primary emphasis 1s on insuring 
that he gets 'good"’ people in the key positions (officers, 
and senior petty officer) that they receive proper training 
and that these personnel are aware that he is sensitive to 
their needs and aspirations. 
a. Management Approach 
This approach to m@nagement is, of course, the 

Classical "Theory Y"' approach as described by McGregor [Ref.5]. 


The assumptions of the "Theory Y'' manager are based on the 
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memeept of self-actualization set forth by Maslow. That is, 
people will work hard and assume responsibility if they are 
@ble to satisfy their personal needs while, at the same time, 
they are achieving the organization's goals. Although most 
modern theorists seem to be in agreement that this approach 
can be a very effective style of leadership, it does not lend 
itself to the application of close management controls. 
b. Implications of Approach 

The objectives of a management control system, as 
previously stated, are to communicate, to motivate through 
evaluation, and to provide a means of diagnosis. With the 
approach described above, communications is primarily effected 
by informal means rather than through formal control processes. 
Further, motivation is obtained from the individual worker 
Dy putting him in a situation where he identifies the satis- 
faction of his needs with accomplishment of organizational 
Seals. This is in contrast to motivating the worker by 
evaluating his performance against predetermined standards. 
This means that the primary purpose of a management control 
System under this management approach is to provide a means 
for reporting diagnostic information as to the appropriate- 
ness or effectiveness of current plans and programs. These 
reports cannot signal that a change in plans is necessary 
Or what the change should be, but they can alert the manager 
fomtne need for investigating whether or not plans should 


be changed. 
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c. Observation of Actual System 

Diagnosis appeared to be the thrust of the 
reports received by the AIMD Officer utilizing this approach. 
The significance of the data contained in the various local 
memports seems to be in the trends that the data indicated. 
In general, these data were in terms of number of components 
mestored to RFI condition and those remaining non-RFI (li.e., 
AWI, WIP, and AWP) for the preceding 24-hour period for each 
work center. Other reports reflected trend lines for air- 
Seere oUt ofiicommission for parts (AOCP), those not fully 
equipped (ANFE), and total number of components in the cate- 
Pories of AWI, WIP, and AWP, all on a daily basis. The 
determination of overall effectiveness of the AIMD organiza- 
tion was accomplished by comparing a particular AIMD's 
monthly statistics of the percentages of items processed 
oeeemaae RFI, items processed and declared "beyond the capa- 
bility of maintenance" (BCM), and those items in storage 
awaiting parts (AWP) with similar percentages, in composite 
form, for all AIMD's under the control of a Type Command. 

The validity of this comparison seems questionable 
in view of the fact that each AIMD serves a different type 
of market. Under this circumstance, a particular AIMD may 
inherently perform below or above the "fleetwide" average 
due solely to the nature of the test equipment employed, the 
Memctcainability design of the aircraft systems, etc.. In 
Sener words, an AIMD may not be performing nearly as effec- 


tively as possible, yet still be above the fleet average. 
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Conversely, an AIMD may be performing extremely well, given 
meemcoOlstmraints, and still be below the fleet average. 

d. Evaluation of Approach 

There is little doubt that this type of approach 

has worked successfully given the appropriate personality of 
the AIMD Officer. The major disadvantage is that the AIMD 
@eryvcer develops no explicit measures of progress by which 
Mo judge the performance of his organization. His information 
eam imdicate unsatisfactory trends, but cannot pinpoint exact 
mmoblems areas nor suggest courses of corrective action. 
Instead, the AIMD Officer must rely on the expertise and manage- 
ment ability of his subordinates to analyze problem areas and 
develop plans for corrective action. In short, he can determine 
if the performance of his organization iS improving but not 
fom much more improvement 1s necessary or possible; he can 
determine that the performance of his organization has declined, 
Dut not how much further it can decline before serious 
problems result. The principal advantage of this approach 
Puget the trend information is perceived on a daily basis 
enabling the AIMD Officer to quickly spot a deteriorating 
Situation and direct investigative action. 

/ ihe Management By Objectives Approach (Case IT) 

Under this approach, the AIMD Officer allocates 
mepmrcitly certain objectives to each of the division officers 
and work center supervisors. These objectives are discussed 
between the AIMD Officer and his subordinates on a periodic 
basis and the subordinates are required to defend their accomp- 


lishment against those goals. Some goals are short-range 
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and operationally oriented. Others are long-range and of an 
innovative nature. 
a. Management Approach 

The approach outlined above is, of course, a 
classic example of management by objectives. This concept 
is outlined in Ref. 5 and is based on the premise that the 
goals of each manager (i.e., division officers and work center 
Supervisors) and his unit can be tied in to the total objec- 
tives and success of the overall organization. That is, 
management by objectives makes objectives operational by 
Eeensiating them into discrete actions to be accomplished 
by subordinate managers and their units. It motivates the 
managers since they are evaluated against specific goals 
which they understand and have helped establish themselves. 
This is a typical process in the management by objectives 
approach. The supervisor (in this case the AIMD Officer) 
and his subordinate managers jointly define, through dialogue, 
ime Subordinates' goals which will contribute to the accomp- 
lishment of the overall organization's goals. They jointly 
define the subordinates' major responsibility areas in terms 
Of what results are expected of him. 

b. Implications of Approach 

In terms of the now familiar objectives of a 
Management control system (1.e., communication, motivation, 
and diagnosis), this approach lends itself to a much more 
effective application of a formal control system than the 


previous approach. The objective of communication is achieved 
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through the dialogue process employed to define each subordi- 
nate's goals. The objective of motivation is achieved since 
each subordinate manager is aware that he will be evaluated 
by the goals which he jointly established with the AIMD 
Officer. The objective of diagnosis is achieved since the 
AIMD Officer is provided information as to accomplishment 
of subordinate goals which should sum to accomplishment 
of the organization's goals. The organization's goals, of 
course, are derived from the overall organization's goals. 
(i.e., the Navy's goals) and can be used to evaluate the 
effectiveness of current programs in accomplishment of these 
higher goals. 

c. Observations of Actual System 

The focus of the reporting system under the 

Case I management approach was on the general use of trend 
lines to indicate an improving or deteriorating situation. 
Under the approach taken in Case II, some trend lines are 
used but: the primary emphasis is placed on analysis of 
Specific parameters. For instance, the product of each 
work center is analyzed in depth in terms of the percentage 
of total items inducted which were made RFI; and, for these 
items which were not made RFI, specifically, why not and 
what is being done to correct the situation. If, for example, 
an item was beyond capability of maintenance (BCM) because 
of a lack of equipment, tools, facilities, or technical data, 
then the corrective action which was taken to obtain the 
missing capability factor must be described. An analysis of 


manpower utilization is also accomplished by work center for 
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mearmous Categories of effort such as support actions, incor- 
mometton of TDC's and completion of repair. Other key areas 
of detailed analysis are TAT's by work center and readiness 
meatus and utilization of GSE. 

d. Evaluation of Approach 

The significance of the reporting system described 
epeve lies not so much in the aspect of detailed analysis, 
but rather in the fact that the subordinate managers (both 
Division Officers and Work Center Supervisors) are responsible 
fom gefending the results at monthly meetings. The data are 
presented in graphic form which provides for easy interpreta- 
tion and the floor is open to participation from all attendees. 
Simemecal advantage of this approach is that it brings the 
subordinate managers into active participation in the overall 
effort. The AIMD Officer is thereby freed from concentrating 
Siete daily problems which arise and can direct his atten- 
tion to longer-range problems and programs. Perhaps one 
disadvantage of this approach lies in the fact that these 
meetings for detailed analysis of operations by work centers 
aeeur Only once per month. Under this circumstance, a 
Baoolem Situation may develop and become out of control 
before it is discovered through this group analysis process. 
fo hes Computemized Approach (Case III) 

This approach is unique in that it is the only case 
analyzed in which the management control system was attempted 
EO be placed on a real-time computerized basis. It is 


perhaps an exaggeration or distortion to refer to this sytem 
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as a management control system since it was in practice more 
of an operational control system in that it focused on the 
rather narrow task of tracking components through the AIMD 
Meperr cycle. It was designed, however, with the end in 
mind of providing additional information which would be useful 
from a Management control standpoint. 
a. Management Approach 

This approach to management assumes that any 
given operation or set of operations can be reduced to 
specific steps that can be adequately described and programmed 
into a computer. The major drawback of this approach, as 
described in Ref. 5, is that it ignores the human element 
involved in any on-going organization. The diverse activity 
involved in any AIMD organization is so complex that it 
would be extremely difficult, if not impossible to reduce 
the total activity to a definable set of programmable steps. 
nee Myriad of minor, but necessary, decisions which are 
routinely handled by various AIMD personnel would require 
an enormous computer capacity to achieve the same degree of 
Serficiency in operations. 

b. Implications of Approach 

Mie first probiem encoumtered in the introduction 
of a computerized product is that of human resistance. What 
aperson doesn't understand or can't actually see in opera- 
tion becomes mysterious and suspect, not to be trusted or 
memied upon. Given this attitude, it is extremely difficult 


to assign goals to subordinates and evaluate their performance 
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by means of measurement generated by something new, different, 
and somehow suspect. It would seem then that the utility of 
reports would be highly dependent on the success of a training 
program to educate and familiarize personnel with the system. 
The success of this type of system also requires the active 
support of top-level management (i.e., the AIMD Officer) if 
it is to be accepted and implemented. In other words, the 
computerized system, may generate a wealth of information 
covering every facet of the organization's operation, but 
if the top level manager does not have personnel, workers 
and subordinate managers, who will accept this information 
and the responsibility for corrective action based on this 
mcommation, then the entire process is am exercise in 
paperwork. Conversely, unless the top level manager believes 
im the system, accepts the information being generated, and 
is willing to take action based on this information, then 
the system loses much of its value for management control. 
c. Documented Results of Trial System 

While the operation of the AGIMD organization 
under this approach was not observed, the results of the 
system are well documented in Ref. 14. The objectives and 
Meeults are briefly described below. 

(1) Deeneased Processang “Time of Components . 
This is the amount of elapsed time from the removal of the 
Component from the aircraft until the time it is actually 
inducted into a work center for maintenance. One significant 
factor of this total elapsed time is the amount of time that 
transpires between the time that a squadron is issued an 
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RFI component and the time that the failed component is 
received by the screening section in AIMD from that squadron. 
During this time interval, the failed component is referred 
momas an ‘outstanding I[OU."' After the introduction of the 
Case III system, the average number of outstanding IOU's 
B@Emany given time decreased from 68 to 29. 

(2) Decreased Amount of Time That a Component 
eoin an AWP Category. After the introduction of this system, 
the average number of components in this category decreased! 
Beem 4607 to 441. This was significant at the .01 level [Ref. 
a) . 

(3) Decreased Turnaround Times (TAT). After the 
Patmeawetion of this system, 73 percent of the components 
evaluated had reductions in TAT. This was significant at 
the .05 level [Ref. 14]. 

(4) Decrease in Reguared Inwentory Levels. As 
a result of the above improvements (1.e., improved turn-in 
times, etc.), it appeared that an overall reduction of eight 
Merecent in rotatable pool assets could be achieved. 

(3S) GRedwetion. of A-799 Componmemes. Another 
objective of this system was to increase productivity through 
timely identification of items inducted which had no defect 
(coded as A-799). Results obtained during the evaluation 
period for the system indicated that an annual savings of 
seev0 manhours (approximately a 25% reduction) could be 
Obtained at the test AIMD installation byearly identifica- 


tion of these components. 
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(6) Early Identification of High-Failure Items. 


Some components experience a significantly higher failure 
rate than normal. If components were monitored by serial 
number tracking, then early identification of these compo- 
nents could be realized and they could be removed from the 
system (to depot overhaul) before an excessive number of 
repeat inductions occurred. As a consequence, a savings 
in manhours could be realized. Results obtained during the 
trial period indicated that approximately 32,100 manhours 
could be saved annually at the test AIMD installation. 

(7) @ther Objectaves. Additiomal savangs 
could be achieved by the reduction of clerical personnel 
resulting from computerized operations and the use of computer- 
Generated reports in place of manually-prepared reports. 
Results obtained during the trial period indicated that a 
reduction of two billets and further savings of 400 manhours 
annually could be achieved. 

d. Evaluation of Approach 

It seems prudent to question whether the results 
Seamed above are significant (1.e., in the cases of the 
meaqwetion in AWP category and TAT's) or even if they were 
meeswresult of the introduction of the computerized system. 
Permaps the results were obtained more from the effect of 
increased management attention than from the computerized 
System. However, even if the improvements resulted solely 
from the computerized system, this system does not appear 


to be a totally satisfactory implementation of a management 
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control system since it does not achieve all of the necessary 
objectives of management control. In addition, the trial 
system is much too narrow in scope from a management control 
standpoint and does not capture enough of the various elements 
morbe Managed by the AIMD Officer. Certainly, it does 

@ppear to be a useful tool or subsystem of an overall manage- 


ment control system. 
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IV. RESULTS OF ANALYSIS AND SUMMARY 


A. INTEGRATION OF THEORETICAL AND EMPIRICAL ASPECTS 

As many different points have been discussed thus far, 
it would seem appropriate at this point for a brief review 
Oo mmat has been covered. 

1. Review of Major Points 

Briefly, these points are as follows: 

a: An AIMD isa department of a Namal Air Station 
which performs designated maintenance functions. 

b. The AIMD Officer is the head of the department 
and he utilizes some form of management control system to 
communicate, to motivate subordinates through evaluation, 
and to provide diagnostic data. 

c. The management control system that the AIMD 
Mercer utilizes is typically an individualized system that 
reflects his experience, his perceptions and his personality. 
However, whatever the particular nature of the system installed, 
it is constrained to the extent that the AIMD organizational 
eirueture, objectives, and certain management functions 
(budgeting, reporting, etc.) are prescribed by NAMP and 
Mmartous other policy instruction from higher authority. 

d. The stated objectives of the NAMP which appear 
to be applicable to the AIMD organization are: 

(1) Improved performance and training of 
maintenance personnel; 


(2) Improved aircraft availability; 
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(3) Improved maintenance integrity and effec- 
tiveness; 

(4) Improved safety; 

(5) Improved utilization of maintenance manpower 
and materials; 

(6) Improved planning and scheduling of main- 
tenance work; 

(7) Improved quality of end product. 

e. Management control is the process by which managers 
insure that resources are obtained, used, and disposed of, 
effectively and efficiently, to accomplish the organization's 
objectives within imposed constraints. 

£. In order to achieve effective control of the 
Sia@anization's operations, certain specific performance 
yardsticks must be developed to be used as the basis for 
communications with and evaluation of subordinates and the 
@empailation of diagnostic data. The development of these 
performance yardsticks must take into account the realities 
of constraints imposed by the organizational characteristics 
and the strategy of the overall organization (i.e., the 
Navy). 

eo Cert@im princaples shoul@sbe adhered.to.in, the 
development of these performance yardsticks. 

(1) The measurements should measure the per- 
formance of the organizational components (i.e., divisions 


and work centers) rather than the performance of the manager. 
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(2) The measurement indices should be common 
between divisions and work centers, but the standards of 
performance should be tailored. 

(3) The measurements should be designed as an 
mr ue judgement and not as a substitute for it. 

(4) The measurements should somehow provide 
paeper weight to future performance as well as current 
performance. 

h. Specifac key result areas must be defined which 
are critical to continued successful operation of the AIMD 
Organization and performance yardsticks (i.e., indices) must 
be developed for these areas. One possible set of key result 
areas for an AIMD has been defined along with an indication 
of the purpose of the indices for each areas as follows: 

(1) Service. The purposes of the indices in 
mas case are to: recognize the contribution of capital 
investment and manpower to the level of service provided, 
Meeoegnize “organizational facts of life,'' and influence 
managers and subordinates to make operating decisions in 
the best interests of the overall organization (i.e., the 
eo. Navy). 

(2) Market Service Position. The purpose of 
the index in this area is to recognize the share of the 
market serviced by the AIMD during the operating period. 

(@) Lnodteuiumity ethempurpese ofethe indices 
in this area is to: measure the relationship of output of 


goods and services to resources consumed, recognize capital 





and labor inputs, segregate from the measurement the effects 
of improvements or degradations contributed by outside 
sources. 

(4) SerVice/Product leadership. The purpose 
Ge the mdex in this area is to appraise the initiative of 
the AIMD in applying the most advanced knowledge in develop- 
ment of new products or improvements: in quality or value of 
S@®rvice. 

(S$) Personnel Development. The purpose of the 
index in this area is to measure the degree and effectiveness 
of systematic training, both formal and on-the-job, of managers 
and technicians. 

(6) Personnel Attitudes. The purpose of the 
meeex In this area is to determine the dégree of job satis- 
feet ton/dissatisfaction. 

(7) Inter=command Responsibility. The purpose 
of the index in this area is to determine the degree of respon- 
Sliveness to certain specific commands (e.g., Functional Wing 
Commanders, Squadrons, etc.) who have a vested interest in 
AIMD performance. 

(8) Balance Between Short-Range and Long-Range 
Goals. The purpose of the index in this area is to emphasize 
the importance of long-term visibility in changes in base- 
loading, modification programs, phase-out of existing pro- 
grmas, introduction of new programs, etc. 

1. The AIMD must contend with and manage a set of 
elements which may be viewed from two standpoints, as con- 


Straints or as resources. They are constraints in the sense 
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that the particular nature, quality, or quantity of each 
element was determined by higher authority with little or 
no input from the AIMD Officer. They are resources in the 
sense that they are what the AIMD Officer has to work with 
in conducting the daily operations of his organization. 
imiese elements are: 

(1) Maintenance Concept. The concept is an 
expression of the particular maintenance philosophy developed 
for a type of aircraft and associated systems during the 
design stages. Specifically, what maintenance functions 
(i.e., checkout, servicing, fault isolation, replacement, 
etc.) are required and at what level (squadron, AIMD, or 
aepet) Will they be performed. 

(2) Support and Test Equipment. The maintenance 
concept will specify that certain maintenance functions will 
be accomplished at the AIMD level. The accomplishment of 
eaese functions will require the use of certain items of 
Gommon GSE and certain items of peculiar GSE. 

(3) Stippiy Suppert. This element impacts the 
AIMD in two ways. First, the AIMD functions as a supply 
source in the sense that it provides RFI components to the 
supply system. Secondly, the AIMD functions as a supply 
user in the sense that it obtains required spare parts from 
the supply system to effect repair of failed components. 

(4) Transportation and@iiandling. “This »element 
Encompasses the functional requirements and actions neces- 


Sary to ensure the capability to transport, preserve, package 
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and handle all equipment and support items. Although this 
element is primarily the responsibility of the Supply Depart- 
ment, the AIMD Officer has a vested interest in assuring that 
iaeems gtven adequate attention. 

(5) Technical Data. This element includes 
drawings, operating and maintenance manuals, parts-breakdown- 
mermeture manuals, parts lists, etc... 

(6) Paemlitives. Thais element is comprised of 
mypes Of facilities, locations, space requirements, and 
environmental factors (lights, power, air-conditioning, etc.). 

(7) Pemsonnel and Traimang. Thas element 
encompasses the establishment of specific manning require- 
ments, prerequisite training, and on-the-job and formal 
training programs. 

(8) Suppert Mesourece Fumds. Ths element con- 
Sists of those activities necessary to determine and compute 
funding requirements, monitor expenditures, update current 
requirements, and forecast future requirements. 

(9) Management Information. This element con- 
Sists of that recordable information which is collected and 
Meesented as either formal or informal reports. 

j.- The AIMD organization, when viewed as a whole, 
has the characteristics of a discretionary expense center 
in that the total output of the organization cannot be 
reduced to quantifiable terms and that the magnitude of the 
AIMD's task is primarily determined by higher authority through 


budgetary and manpower constraints. 
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k. The production divisions within the AIMD appear 
Semrave the characteristics of cost centers in that each 
produces a definite, quantifiable output and consumes a 
definite, quantifiable amount of resources. 

1. The management control process, as it applies 
to the AIMD environment, consists of the following elements: 

(1) Programming. The dewelopment of .a time- 
pnased plan of actions that are intended to execute the 
overall strategy and achieve the overall goals of the 
organization. 

(2) Budgeting. The development of an operating 
plan in terms of funds and manpower by work center for the 
next operating period. 

(3) Reporting.(intermal). The summarizing 
and reporting of actual results against each division or 
werk center. 

(4) Analysis of Performance. The comparison 
of actual results with previously established goals and 
analysis of any resulting variances. 

m. The Maintenance Data Collection System (MDCS) 
consists of several subsystems: The Manhour Accounting (MHA) 
Subsystem, the Maintenance Data Reporting (MDR) system, and 
the Aviation Ground Support Equipment Statistical Data 
System, and constitutes a vast reservoir of available data. 

ma Integration of Key Points 

AN attempt will mow be made to integrate the signifi- 


mame points which were discussed above. This integration 
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may be somewhat easier to comprehend if the points are rear- 
wameed in an order that reflects the logical sequences of 
application. 
a» Application of Key Points 

Farst, 1f thes AMD Officer is ‘to properly direct 
the operations of his organization by assuring that resources 
Same Obtained, used, and disposed of, effectively and effic- 
iently, then he must ensure that the programming, budgeting, 
reporting, and performance analysis steps of the management 
Gentrol process are accomplished. Further, he must ensure 
that these steps are accomplished within the constraints 
imposed by higher authority and that the accomplishment of 
these steps serves to move the organization towards the 
Tealization of formally stated objectives and goals of the 
NAMP. In developing his programs and budgets he must consider 
the various maintenance elements such as maintenance concept, 
Seep ly Support, common and peculiar GSE, etc.. Finally, in 
fee to accomplish the performance analysis step and lay 
mie basis for achieving the objectives of communication, 
motivation through evaluation, and diagnostic capability, he 
mast define the key result areas for his organization and 
develop performance indices for each area consistent with 
@ermainm principles. He should also strive to utilize avail- 
able resources (e.g., existing data bases) to the maximum 
extent feasible. 

b. Matepax of Applicatzvon "of Key Points 
The inter-relationships of these various elements 


meemetrdphically depicted as in Figure [V-la and IV-1b. 
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These depictions indicate that the key result areas, as 
defined, reflect the objectives established by the NAMP 

(with the exception of the objective of improved safety). 
Msepreviously emphasized, it must be kept in mind that this 
is just one definition of the set of key result areas for 
AIMD and many more possible definitions exist. Similarly, 
eae "ebjectives established by the NAMP could be achieved by 
means other than those indicated; however, it is felt that 
this definition of the key result areas would be effective 

in achieving the NAMP objectives. Also, note that the scope 
Gee wetrformance reflected in the key result areas is much 
broader than that reflected in the NAMP objectives. Although 
improved safety has not been developed as a key result area, 
mt Should be reported since it is stated as an objective 

in the NAMP. Note that the time frame under consideration 
decreases with each step of the management process in going 
Poem left to right in Figure IV-la. That is, the programming 
step requires the longest time frame to be considered (as 

far into the future as possible), the budgeting step is for 
Eee next reporting or amnual period, the reporting and per- 
formance analysis steps would be primarily performed against 
the reporting period just completed. However, the performance 
@mealysis step also serves as a bridge to the future in the 
Sense that it evaluates the progress of the overall results 
of AIMD with regard to the continuing effectiveness of current 
programs towards accommodation of long range program changes. 


Also, note that the programming step is defined in terms of 
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aircraft-type programs; whereas the remaining steps are in 
Germs of work centers (or divisions, where applicable). 

As stated previously, the key features of existing 
management control systems which appeared to be particularly 
useful would be incorporated in the proposed system. In this 
regard, it is felt that the management by objectives approach 
ee particularly useful since it actively involves the manage- 
ment at the levels which are closest to the daily operating 
meeolems and, therefore, best able to take timely corrective 
@etzon. This level is primarily that of the Work Center 
Supervisor; hence, operating results and performance analysis 
should be primarily accomplished against Work Centers. To 
this end, the proposed management control system is based on 


this approach. 


B. DEVELOPMENT OF PERFORMANCE MEASUREMENT INDICES 
The following paragraphs will develop performance measure- 
ment indices for each key result area. The following guide- 
ienes will be adhered to: 
fF Utilization of MDCS 
Existing data elements or reports (within the MDCS) 
Will be utilized to the maximum extent possible. 
a erinciples of Bevelopment of Indices 
The principles to be adhered to in developing measure- 
Ment indices are outlined in paragraph I[V A-l-g. The 
indices developed in each of the key result areas comply 
With these principles in that thev measure the performance 


of the work center rather than the work center supervisors, 
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fey are common between work centers, they serve as an aid 
to judgement, and provide weight to future performance in 
the sense that they indicate whether or not long term cor- 
rective action should be undertaken (i.e., should design 
changes or other remedial action be undertaken to improve 
MTTR,? Should more spares be procured if MTTR cannot be 
improved?). 
3. Method of Applying Indices 

It has been mentioned several times in the discussion 
that the AIMD Officer should do this, monitor that, have an 
imgerest in, etc.. It is realized that the AIMD Officer 
simply does not have the time to do all of these things; 
yet, they must be accomplished, and he has a responsibility 
to see that they are. This is, of course, accomplished in 
actual practice by delegation of authority and, as advocated 
here, through the management by objectives approach. 

In cach functional area (avionzes, GSE,-etc.), the 
AIMD Officer has two levels of key subordinates: The Divi- 
evon Officer, and the individual Work Center supervisor 
within the division. The Work Center supervisor should 
monitor and be intimately familiar with the measurement 
indices for all components repaired in his work center; 
mumervrer, if it is impractical to present all of this infor- 
mation to the Division Officer, then the report(s) should 
@ewtatlored for significant items of interest. Similarly, 
the Division Officer should tailor the information presented 


to the AIMD Officer. 
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What then is a reasonable basis for tailoring the 
information to be presented if it cannot be presented in its 
entirety? One approach is to borrow a concept from inventory 
Gemtrol called the "ABC plan."' This concept 1S presented in 
detail in Reference 16, but basically it involves dividing 
the total inventory (or products in this case) into cate- 
gories based on usage and value. Those items which have 
the highest combinations of usage and value receive the 
greatest amount of attention and control, whereas those with 
the lowest combination of value and usage receive the least 
amount of attention and control. If the factor of value is 
measured in terms of priority of AIMD workload (Ref. 2], and 
the factor usage is replaced with a factor of manpower 
expended, then this concept can be applied to determining 
which components should be reported "up the line." 

There are four categories of AIMD workload priorities 
and if each category is arbitrarily assigned a weighting 
factor (for instance the highest priority a weight of 4, 
next highest 3, etc.), the various types of components 
repaired by a given work center placed in one of the cate- 
gories, and the number of manhours expended to repair one 
unit of each type of component, then a table similar to 
Table IV-1 may be prepared for each work center. The infor- 
Mation presented in Table IV-1 may be depicted graphically 


emer Figure [V-2. 
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In this case, the Division Officer and AIMD Officer 
should receive reports on components 1, 2, and 3 if time 
Constraints limited reporting to only three of the four types 
of components repaired. It should be noted that the use 
of this approach implicitly puts emphasis on two traditional 
areas of keen interest: items which contribute to NORS 
Situations (Priority 4) and high-manhour consumer items. 
Serce it will be mandatory in most cases, due to time con- 
Straints, for some form of screening to take place before 
GCemponents are selected for presentation to the Division 
@eenvcer and AIMD Officer, the approach of the "ABC" concept 
@ppears to be a satisfactory tool for accomplishing this 
Screening. It is envisioned that the Work Center Supervisor 
would develop information as depicted in Table IV-1 and 
Peeere IV-2 for all components repaired in his work center 
and screening would be accomplished on the basis of this 
information. This screening would be accomplished on a 
monthly basis and specific components would be added or 


dropped as conditions warranted. 


Bee oERVICE 

Before proceeding further, discussion of exactly what is 
meant by "service" is in order. Service will be defined 
Menthe product of normal operations of the AIMD which con- 
Sists primarily of the repair of failed components and 
central management of certain items of standard ground support 
Sauipment (commonly referred to as “yellow gear"). This 


excludes extraordinary actions taken on the basis of requests 
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from external commands which are addressed below under the 
key result area of inter-command responsibility. This 
Semvice is provided to basically two clients: the Supply 
Department and squadrons being supported. In either case, 
the client's perception of how good the service is will be 
measured in terms of how quickly the AIMD responds to his 
demand for service and whether or not a satisfactory product 
was obtained. 
im Pumposes of Indices 

As stated previously, the indices should serve the 
following purposes: recognize the contribution of capital 
investment and manpower to the level of service provided, 
recognize the "organization facts of life,'' and influence 
managers to make decisions in the best interests of the Navy. 

2. Contribution of Capital Investment and Manpower to 

Level of Service Provided 

The first point to be considered is exactly what 
Services are provided. As defined above, this consists 
primarily of repair of failed components and central manage- 
ment of standard items of ground support equipment (GSE). 
The second point to consider is that of the disposition of 
items which were inducted into AIMD for repair. Were they 
Pepaireéd or not? The third point to be considered is that 
if an item was repaired, how long was the TAT and is this 
TAT acceptable? Is the quality of repair acceptable? If 
it was not repaired, why not, and what was the disposition? 
The final point to be considered is that of the standard 


GSE. What was the availability and utilization of the GSE 
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which is under the centralized management of AIMD? Each of 
these points will now be considered. 
ae Avetiability amd Utilization of Standard GSE 

(1) Definition of Indices and Sources. The 
Gepropriate measurement indices for this factor are self- 
evident. The availability and utilization of each item of 
standard GSE should be reported on a monthly basis. These 
indices are presently available from the MDCS (GSE-1 and 
Gor- 3). 

(2) @oplication and Presenzation. The Mork 
Center Supervisor would be responsible for tracking all 
items of GSE under his cognizance. A sample format for 
the accomplishment of this responsibility is presented in 
Figure IV-3. Screening of these items would be accomplished 
by the Supervisor and higher management levels of applica- 
fue of the ''ABC' principle and presented to the AIMD 
Gereeer on a monthly basis. A sample format is presented 
in Figure IV-4. 

b. Number of Items Inducted and Disposition 

(1) Definition of Indices and Sources. The 
mepropriate indices for this factor are the actual number 
mrocessed, the number repaired and average TAT, and the 
number which could not be repaired (i.e., declared BCM) 
and average TAT (i.e., days after induction until declared 
BCM). This information may be obtained from the present 


MDCS (MDR-8-1 through MDR-8-4 and MDR 10). 
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(2) pplication and Presentation. The Work 


Gemcer Supervisor would be responsible for tracking all 
components under his cognizance. A sample format for 
@ecemplishing this task is presented in Figure IV-S. Screen- 
ing of these components would be accomplished as before and 
peesented to the AIMD Officer on @ monthly basis. A 
Sample format is presented in Figure IV-6. 
c. Elements of TAD | 

As p@eviously expressed, it is unfair to hold 
the AIMD Officer accountable for or measure the performance 
of his organization against overall TAT figures. An appro- 
priate performance index for the timeliness of AIMD response 
should be related to TAT's, but not a one-for-one relation- 
omep. the TAT for a component is the total elapsed time 
trom removal of the failed component from the aircraft 
toe i it 2s returned to the supply system in RFI condition 
or classified as beyond capability of maintenance (BCM) 
and forwarded to a higher-level repair facility. 

The total amount of elapsed time referred to as 
im! is composed of several factors: the elapsed time in 
days from removal to receipt at the AIMD screening unit 
(referred to as processing time and designated as Tp), 
mmeeeclapsed time in days from receipt at screening until 
induction into a work center for repair (referred to as 
scheduling time and designated as To), the elapsed time in 
days from the induction into the work center until completion 


of repair or BCM action (referred to as repair time and 
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Gesagnated as Tp); and the elapsed time in days that the 
component is in the category of awaiting parts (referred to 
@s “AWP" and designated as TA). The total turnaround time, 


woes emay then be represented as: 


+ T + T = af 


TAT = Tp S R A 


The AIMD Officer has primary control over only 
the elements of T and Tp and these are the elements he 
should measure his divisions and work centers against. However, 
ene "AIMD Officer also has a vested interest in the other two 
elements, Tp and T ys and these should also be monitored 
mmere problem areas can be brought to the attention of the 
Sumply Department. 

(1) Desination of Scheduline Time (T.). The 
Bmgery factors that determine the T. factor are queuing 
Gemsiderations, backiogs in the Work Center, or preemption 
Meeenaeher priority work. The capital equipment (i.e., test 
benches) impact this factor in one respect which is the 
amount of time required to reconfigure the test bench by 
emenging the electrical harness, initial set up of power 
Mumm@enes, etc.. The Work Center, in order to attain an 
efficiency in operation, must wait until a queue of com- 
ponents of one type has developed which will make it 
worthwhile to reconfigure the test bench for that particular 
type of component. Otherwise, the work center would spend 


Mere time setting up and breaking down the bench configura- 


tion than spent on doing the actual repair. A minimum 
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Beandard of performance’ for each*® compoment, by work center, 
may be derived by application of formal queuing theory to 
the following situation. As described in Reference 9, 
inventory levels for rotatable pool items are established 

on the basis of three criteria: TAT, demand rate, and 
fill-rate goals. Or restating, TAT is a function of inven- 
momy levels, demand rate, and fill rate goals. In other 
words, a given combination of inventory levels, demand rates 
and fill-rate goals for a component held in the rotatable 
pool sets a maximum limit on the amount of TAT which can 

be tolerated for that component. Now, the average values 

a and 7 


= TT Whichvare actwally beang exper enced 


Pp? R? A 
may be obtained from the MDCS (MDR-10). Hence the maximum 


allowable T value under the required TAT may be found as 


S 


follows: 


T, (max) = TAT(req) - Tp - Tp - Ty 


From queuing theory [Ref. 15], the following relationship 
applies to a single-service facility (1i.e., only one test 
Memeh) with arrivals from an infinite population. (This 
theory applies to the situation under discussion as long as 
there are replacement components available to squadrons from 


mae rotatable pool): 


E(w) = Ea) 


where E(W) = average waiting time in the queue 


E(Nq) = number of items waiting in the queue 
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A = average number of items arriving in one unit of 
time (measured in units of days for consistency 
with MDCS) 


Wow letting E(W) = Te. max and rearranging: 


EB(Wq) = T, (max) 
A 


mae Quantity, A, may also be determined from the MDSC (MDR-9) 
which enumerates the number of failures during a period for 
= eaiven component. The number of fadlures during the period 
divided by the number of days in the period yields the 
quantity A. 

Thus, the maximum number of items in the 
queue, E(Nq)max, which can be tolerated under the required 
TAT may be determined for each component. This minimum 
Seendard provides a simple vysual check for mazntenance con- 
rol and the Work Center Supervisor by determining the number 
of components of a given type in the backlog, comparing it 
to the standard, E(nq)max, and determining whether a 
Pmoblém situation is developing or not. Likewise, the AIMD 
Om@eecer will be able to compare the average T for a 
component with the T, (max) standard for that component 
for the reporting period and determine whether the respec- 
Brive work center is trending towards a problem situation. 

The ADIMD Officer can also develop a longer 
range perspective by determining if the pool quantity allow- 
maces and fill-rate goals established by the supply system 


impose an unrealistic T, (max) under the prevailing demand 
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rates and value for Tp» Tp > and T ,- In other words, 
if the T, (max) which must be observed approaches the 
amount of time required just to configure the test bench 
Sor the repair of that component type, then the situation 
1s unrealistic. This is, of course, an extreme case and 
meuld probably never actually occur; however, the nature, 
™ Wet the degree, of the problem is very reak. It should 
be noted that this approach assumes the existence of standard 
values for Tp > Tp > and Ty and constant demand rates, 
mill-rate goals, and pool quantity allowances. If the 
values for Tp» Tp» or Ty can be improved, then the 
Tomax can be relaxed if the remaining factors remain con- 
Stant. The one factor which is quite likely to fluctuate is 
the demand rate. The impact of this factor will be discussed 
in the key result area of market service position. 

C29" Deeinition of Repairs lame (Tp). Repair 
tyme is the other factor of TAT which is controllable by 
the AIMD Officer. Both capital investment and manpower impact 
Mas factor. During the design and development phase of the 
system acquisition, a Maintenance Engineering Analysis )MEA) 
Should have been accomplished for all major components of the 
System. This analysis determines the primary failure modes 
that will be encountered and the maintenance skills, man- 
Meurs, parts, test equipment, etc., that will be required 
to effect repair of these failure modes. These various 
factors are embodied in a design specification imposed on 
the ground support equipment (test bench) called the Mean 


mame to Repair @ITTR). The average elapsed maintenance time 
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(EMT) for the repair of each type of component should be 
compared to this design specification and if the EMT is 
Significantly higher than the MTTR, the problem should be 
investigated. Similarly, the results of the MEA should 
indicate the manhours required to effect a given maintenance 
function. If the average manhours actually being expended 
® Significantly higher than the figure developed by the 
Mex, then the problem should be investigated. 
Both the average value for EMT and for man- 

hours expended in the repair of each type of component can 
De obtained from MDR-1. The control of the Tp elm@inent 
mera be of keen iMterest to the AIMD Officer Since it is 
a prime ingredient of how well AIMD is perceived to be 
MemrtOrming its service. Thus, the AIMD Officer should move 
quickly to analyze any problems which are detected and 
mi tiate ne action. This 1S easier said than done 
meeause the basic problem may lie 1n any one of the following 
areas: lack of skills due to inadequate training, inadequate 
Maintenance procedures, test equipment design deficiencies 
Or any combination of them. It is vital that these problems 
Beem rought to the attention of higher authority also, since 
total spare buys, established manning levels, etc., are based 
On the results of the MEA and design specifications such 
ase MITR. 

(5) Application and Presentation. The Work 
Center Supervisor should be responsible for monitoring the 
performance indices for all components repaired in his work 
center. A sample format for this purpose is presented in 
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Figure IV-7a. The first column indicates the component by 
Work Unit Code (WUC), the second column gives management an 
indication whether the component is included because it is 
a high priority item or a high manmhour usage item or both. 
The third column provides a comparison of the TAT being 
utilized by the supply system to determine rotatable pool 
allowance quantities with the TAT being actually achieved. 
The fourth column provides the average processing time 
metueally being experienced which should remain fairly constant. 
The fifth column provides a comparison of the scheduling time 
(To) actually being experienced to the Tomax that can be 
tolerated for the given constants of pool quantity allowances, 


ier, demand-f1i11 goals and actual average vatues of Tp, 


R? and Ty. The sixth column provides the average value 


mewerienced for repair time. The seventh column provides 


i 


the average amount of time that a component actually spends 
in the AWP category. The eighth column provides a comparison 
of the average EMT with the design parameter of MTTR. The 
ninth column provides a comparison of the average number of 
manhours actually expended with the number of manhours pre- 
mmeced by the MEA. The last colwmn relates the component 

to aircraft type and subsystem. These components would be 
screened as before and certain components selected for 
presentation to the AIMD Officer on a monthly basis. A 
Sample format is presented in Figure IV-7b to report to 


the Division Officer and AIMD Officer. 
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d. Quality of Repair 

(1) Definition of Source of Index. The other 
actor whach reflects on the quality of service provided 
by the AIMD is the number of items which are discovered 
to be defective when they are received from the AIMD (via 
the supply system). These items are given a "when discovered" 
Goede of "Y.'' Hence, the term Y-coded items. The incidence 
of occurrence of Y-coded items for each type of component 
may be obtained directly from the MDCS (MDR-S-8). 

(2) Applications amd Presentation. The Work 
Senter Supervisor should be responsible for monitoriang the 
incidence of Y-coded items for each component. This could 
be accomplished by adding another column to the format pre- 
Bencved In Figure [V-7a. The AlMD Officer could establish a 
maximum permissible level of incidence and any component 
exceeding this maximum level would receive exception 
reporting. 

™ Recognition. of Organigational.Facts. of [Life 
The organizational facts of life are recognized by 

dividing the total TAT into its composite elements and 


meecpcing the fact that the processing time (T and the 


p) 


meme that components are in the AWP category (T are 


_) 
beyond the control of the AIMD Officer. He can bring problems 
in these areas to the attention of the Supply Department, 

but his primary emphasis must be on the elements of 

scheduling time (To) and repair time (Tp). The indices 

of To and Tp reflect the contribution of capital invest- 


Ment and manpower to the level of service provided. A 
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comparison of the average values of EMT and manhours expended 
which are actually experienced with the design specification 
of MTTR and the projected manhours derived from the MEA 
should encouraged the AIMD Officer to report significant 
variances to higher authority since he is the one who will 
suffer the consequences of silence. Certainly it is in the 
best interests of the Navy to highlight the facts that 
equipment is not meeting specifications, required manning 
levels have been understated, or not enough spares have been 


procured. 


D. MARKET SERVICE POSITION 
r Pugpose of Index 

The purpose of this index is to recognize the market 
Serviced by the AIMD during the reporting period. The AIMD 
Officer does not actively seek a larger and larger share of 
the market; however, an increasing or decreasing share of 
the market is realized with the coming and going of squadrons 
located at the parent NAS. As a result, the demands placed 
on the AIMD fluctuate directly with number of aircraft located 
@m-bDoard the NAS and with the tempo of operations (1.e., 
member of flight hours per period). As the number of air- 
Gratt being supported increased or the number of flight hours 
per month increases, the demand rate for services increases, 
the number of failed components in the backlog queue increases, 
and the level of service (as measured by TAT) will decrease 


unless corrective action is taken. 
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2. Definition and Source of Index 

By relating the total flight hours for each component 
for the period (obtained from ASD-5 or ASD-5 by identifying 
the component with the respective aircraft system) with the 
member of ‘component repair actions for that period (obtained 
from MDR-S-10), then a ratio of repair actions to aircraft 
fiights hours may be obtarned. This ratio rs not presently 
eeailable im direct form from the MBCS but could be easily 
developed by programming changes. Trend lines may then be 
@eveloped amd uséd to detect potential trouble areas. This 
data may also be utilized as a planning tool to project 
required test bench time and manpower for future periods 
if a flight hour forecast can be obtained from the squadrons 
or Functional Wing Commander. 

5. pplication and. Present taon 

The Work Center Supervasor should be» responsible for 
tracking these ratios for each component for which he has 
eoenmgance. This information could be #ncorporated mto 
_eerormat deprcted in Figure IV-5. Screening of these com- 
ponents would be accomplished as before and presented to the 
AIMD Officer in the same format as indicated in Figure I[V-6 
except that the ratio of repair actions to flight time would 


be depicted instead of percentage of items repaired or BCM'd. 


me PRODUCTIVITY 
This key result area has traditionally received a great 
deal of management attention and rightly so. Two key words, 


effectiveness and efficiency, apply to any operation and 
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the AIMD is no exception. Efficiency has been described 

as doing something right and effectiveness as doing the 
Gight something [Ref. 3]. Effectiveness (doing the right 
something), in the case of the AIMD, is reflected in the key 
result area of service. Efficiency is reflected in the key 
result area of productivity. The emphasis that these two 
areas receive is indicated by the way the NAMP objectives 
are clustered in these two areas (refer to Figure IV-l1b). 


).. Peirpeses..of Indi ges 


Productivity may be defined as follows: 


Productivity = number of components processed 
2 manhours consume 


wieme, specifacally, the number of components processed 
metates solely to the number of items repaired and returned 
@® an RFI status. The key factors to look for in this 
Situation are those which tend to increase the number of 
items processed and those which tend to inflate the number 
of manhours consumed. There are three primary purposes of 
meer imdices developed for this area: «to measure the relation- 
Ship of output goods and services to resources consumed, 
Borrecognize capital investment and labor inputs, and to 
meeregate the effected caused by external sources. 

2. setpecationsot. Eirects of External» Soumees 

ae Definition vad Source of Index 
This index should provide a measure of how much 

particular effects caused by outside sources create inef- 


ficiences in the production process. This primarily occurs 
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@s a result of components being turned in for repair which 
have no defect. The MDCS (MDR 8-2) presently provides a 
Pistang of actwons’ taken by type component for each work 
center. The specific action code for items turned in for 
repair that have no defect is "A-/99."" This category of 
Ttems is also referred to as "no-defect'’ items. The MDR-8-2 
ists only the overall category of action-taken code ‘'A" 
which may contain not only removals for no-defect items, 

Put also for other reasons such as removal for trouble- 
mrooting, etc.. The majority of A-code listings, however, 
well be for no-defect (A-799) amd the entire listing may 

be practically regarded as such. Inefficiencies may also 
result from actions taken in behalf of the key result area 
of inter-command responsibility. Examples of such actions 
@re: breaking the production run to process a high priority 
meem, attending conferences, etc., at the request of external 
commands. <A certain amount of this type of ineffiency must 
bewaccepted in the interests of responsiveness; however, 
manhours expended towards this end should be segregated and 
Becounted for (refer to paragraph IV B-7). At present, the 
MDCS does not provide the data required for this index. The 
vehicle exists, however, in the Monthly Labor utilization 
report (MHA-2). A labor category code would have to be 
m@erined, perhaps in the 870 category; but, this could easily 
be accomplished. The basic idea is to document and report 
the manhours expended at the behest of external commands 


towards all non-routine actions that degrade the efficiency 
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eo: monmmal operatwons. It is felt that the impact of actions 
in this area is more significant than generally realized. 
b. Application and Presentation 

As previously discussed in the case of the effec- 
tiveness indices, the Work Center Supervisor should have a 
detailed knowledge of each of these indices. If a total 
mroeing Of al} such actions by component type would be too 
voluminous or too time-consuming for presentation to higher 
levels of management, then selectivity could be achieved 
through application of the "'ABC'' concept as previously demon- 
strated or as determined by higher management (1i.e., Division 
Officer or AIMD Officer). Figure IV-8 indicates a possible 
format for use by the Work Center Supervisor and Figure IV-9 
indicates a possible format for use in reporting to higher 
management. The columns in Figure IV-8 are self-explanatory 
and are intended to segregate and highlight the impact of 
actions or requests of external organizations on the effic- 
1ency of normal operations. The information presented in 
meomre IV-9 1s merely a graphical representation of ‘the 
information contained in Figure IV-8 and historical infor- 
mation which has been added to develop perspective. 

3. Recognition of Capital Investment and Manpower Inputs 
a. Definition and Source of “Indices 

The simplest means of determining the contribu- 
tion of these factors is to determine what was available for 
what period of time and how well it was utilized. The 
percentage availability of each item of major ground support 


equipment (either common or peculiar) may be obtained from 
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time monthly GSE-3 report. This is a primary performance 
measurement index from an overall standpoint since it con- 
Stmains the index of EMT for test benches used to maintain 
the repairable items. 

The NAMP calls for a total production time of 
176 hours per month (22 days x 8 hours/day) for manpower 
utilization. If a similar standard is applied to capital 
equipment (test benches), then for a one-shift operation with 
100 percent availability (operationally ready), 176 hours 
of machine time would be available. If the GSE-53 report 
andicates a significantly lower utilization, ‘then either, 
at times, there is no backlog against the test bench and the 
equipment is sitting idle, or there is a shortage of quali- 
'7ed Manpower to keep the equapment fully employed, or an 
excessive amount of time is being spent on breakdown and 
reassembly of the test bench configuration. Similarly, the 
number of manhours assigned by work center and how this 
manpower was utilized may be obtained from the MHA-2 report. 
Pamepresent, it iS mot possible to €urther segregate this 
Gata by item of GSE with the MDCS. It wowld not be that 
difficult to accomplish, however, by assigning subcodes to 
Specific items of GSE within each work center and reprogram- 
ming to collect this information by test bench device. 

b. Application and Presentation 

The Work Center Supervisor should be responsible 

for tracking the productivity of his work center in terms of 


these indices. <A suggested format for performing this task 


lei 


mompresented in Figure [V-10. A suggested format for presen- 
miemon to the AWMD Officer is presented in Figure IV-1l1l1. 
* Relatiomship Of Outputs to Resources Consumed 
a Demineitaon and Source of Indices 

In the final analysis, this is the essence of 
productivity. How much was produced at what cost? Again, 
mamas felt thatt the appropriate level to make thas type of 
measurement is at the level of each major item of GSE. This 
is the lowest level at which manpower, materials, and equip- 
ment are combined to produce a useful output and the level 
mmere problems can best be detected and corrective action 
taken. Appropriate indices are the number of hours of GSE 
time utilized per item processed and the number of manhours 
consumed per item processed. These indices are not presently 
available from the MDCS but could be obtained by applying the 
mubceding process described above in paragraph IV E-2-a and 
making the necessary programming changes. 

b. Application and Presentation 

The Work Center Supervisor should be responsible 
fer tracking the productivity of his work center in terms of 
these indices. A suggested format for performing this task 
is presented in Figure IV-12. A suggested format for pres- 


emeation to the AIMD Officer is presented in Figure IV-15. 


a SERVICE/PRODUCT LEADERSHIP 


1. Pumpome of Indices 


The purpose of the indices in this area is to assess 


mae iMg@tiative of the org@maza@tion in applying the west 
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advanced knowledge oYF ingenuity in development of new products 
Or improvements in cost, quality, or value of service. 
2. Detanm@@ion and Source.of.tIndaices 
several programs presently exist which serve as the 
basis for measurement of performance in this area: the Cost 
Reduction Program, the Rapid Action Maintenance Engineering 
Change (RAMEC) program, the Unsatisfactory Reporting (UR) 
System, and the Beneficial Suggestion Program. <A monitoring 
system would have to be established, perhaps at the branch 
merervision ewe] to colleet this data. 
5. Mpplicatronvand Presentation 
Tracking and status of submissions in each of these 
areas should be accomplished by the Division Officer. Figure 
Py-14"is a sample format for use by the Division Officer. The 
same format should be usable for presentation to the AIMD 


O@mireer. All columns are self-explanatory. 


G. PERSONNEL DEVELOPMENT 

The requirement for a formal training plan is established 
by the NAMP. The effectiveness of implementation of this 
plan should be guided by the performance measurement indices 
developed for this area. 

imo UnoOose “Or Indices 

The pllmo@se of the indices in thisgaréa 1S to measure 

mre degree and effectiveness of systematic training, both 
formal and on-the-job (OJT) of managers and technicians. 
The primary focus of the measurement indices will again be 
on the respective Division Officers rather than the work 
centers. This placement of emphasis should achieve a higher 
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degree of efficacy since the Division Officer is in a better 
position to screen the training records of incoming personnel 
and determine the training requirements of each individual 
beisea on the position in which he will be placed. 
2. Definition and Source of Indices 

Once the Division Officer has determined the training 
requirements that must be accomplished for each individual, 
both to meet continuing requirements established by organi- 
Zae@ional policy amd to achieve a "fully trained" status for 
the individual, then the number of manhours to be accomplished 
in each category, by work center and division, should be 
forecast for the next reporting period. At the end of each 
reporting period, the number of manhours actually documented 
for tra@inang should be compared to the number forecast for 
he period. Both the forecasts and compilation of actuals 
Should be expressed in terms of the labor codes established 
by the NAMP. 


Technical Training (formal) - LC080 


Teeinweal OT LC100 

Military Training - Eeneo 
The training received may derive from a variety of sources: 
Naval Air Technical Training Command Schools (Class A, B, C, 
P, or 0); Naval Air Maintenance Training Groups (NAMTG) ; 
Naval Air Rework Facilities (NARF's); or in-service training 
(both formal and OJT). The AIMD Officer is not so much 


mcerested in wWhatythe source of training is, but rather in 


how effective it was in terms of the number of manhours lost 
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Po productive service compared to the increase in proficiency 
Menmieved. he development of this index or indices requires 
that once the training requirements are established for an 
individual, then an estimate must be made of the number of 
Manhours required to complete this training. At the end of 
the period, the number of training manhours remaining to be 
completed can be deducted from the like number at the begin- 
ning of the period and the result summed for each work center. 
This work center total can then be compared to the total hours 
mest to the work céiiter as a result of training for that 
period and the effectiveness of training derived. 

A*s€pamate index cam”™also be develeped For cach wouk 
Somer and division Which will neflect the overahl qualifica- 
Eiems and proficirency lewel of that divisaon or work center 
feomeca@ch period. Im this case; a basic minimum of training 
must be established for each position (1.e., basic "A" 
Bemeols, ''B'' schools, etc.). Then @ tratning syllabus and 
estimated manhours for accomplishing that syllabus would be 
Es@aonished to qualify an individwal as "fully trained" for 
€ach position. Each individual being placed in a particular 
position would then be screened against the basic and follow- 
On requirements to become fully-qualified. For example, 
if the follow-on training requirements required 5350 manhours 
of training and a particular candidate for the job had 
already attended a two-week required course, then he would 


me 25 percent quaditied.. That is, 


2 weeks x 5 days/week x 8 hours/day _ 80 _ 239 
—S eS ee CO er 0 
550 hours oo 
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5. Application and Presentation 


A composite format for the use of the division officer 
is presented in Figure IV-15. An example of a possible format 
Pome presentation to higher authority is presented in Figure 
im=10. Ihe coluwmms in Figure IV-15 are self-explanatory. 

Times data presented in Figure IV-16 is basically the same 
information as presented in Figure IV-15, (first segment is 
the same as column 5, second segment the same as column 6, 


Sec.) with hist@rical data added to provide perspective. 


fe «6©PEROONNEL ATTITUDES 
i. @urpose vot Indices 
Tre puampose of the indiees in ths area is primarily 
to determine the degree of job satisfaction/dissatisfaction 
with regard to work content, work environment, and relations 
with co-workers, subordinates and superiors. 
2. Definition and Source of Indices 
A recent Navy-wide development has made available 
an ideal tool with which to develop insight and accomplish 
corrective action. This development is the Navy Human 
Resource Management (HRM) Support System as outline in 
Meterence 17. The HRM support system provides not only «a 
formalized approach to identifying potential trouble areas 
and implementation of corrective action, but also provides 
for professionally-trained, expert assistance in carrying 
emt the approach. 
a. The eHRM Survey 
The primary diagnostic tool is the HRM Survey. 
Although the survey will most likely be accomplished for the 
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overall NAS organization of which the AMID is a part, a 
Specific section which reflects only the AIMD will be avail- 
abite to the “AIMD Officer. The Survey provides sampling data 
with regard to the following areas [Ref. 17]. 

(1) Command Climate. Communications flow, 
decision-making, motivation, human resource emphasis, lower- 
level influence. 


(2) Seervisory bendership. Support, teamwork, 


goal emphasis, work facilitation. 


G3) Peer Leadership. Support, teaimork,,.. work 
meerlitation, problem-solving. 

(4) fork Group Processes. Workgroup coordina - 
Puan, work group readiness, work group discipline. 

(5) S@farsfaction. 

(6) Integration of Personnel and Mission. 


(7) Training : 





(8) HRM Areas. 

b. The Command Action Plaam (CAP) 

The development of the CAP should be based on 
the result of the HRM Survey. The exact content of the CAP 
is of necessity highly tailored to each organization's par- 
fvemlar problem areas as determined by the HRM Survey. Con- 
Sequently, it is difficult to suggest specific indices or 
merormat for general application. This entire result area 
is by nature quite subjective, which constrains the proposed 
plans and actions and evaluation of results to be similarly 


Subjective in nature. 





oy. Application and Presentation 


One possible format which is based on the suggested 
elements for the CAP [Ref. 17] is presented in Figure IV-17. 
The information contained in the first two columns should be 
@erived from and traceable to the results of the HRM Survey. 
The remainder of the information should be developed on the 
Pais Of Proup participation. Preblem areas should first be 
discussed by the Division Officer, Work Center Supervisor, 
and Work Center personnel and specific correction action 
and goals proposed. The Division Officer should then discuss 
bmwese proposals with the AIMD Officer and, if accepted by 
him, formalize the actions and goals to be reported against 


on a menthly basis. 


I. INTER-COMMAND RESPONSIBILITY 
im tunmpese of Indices 
ire mumpose of “the indaices in sthis area as to deter- 
mine the degree of responsiveness to certain commands such as 
the squadrons being serviced, the Functional Wing Commander, 
etc. .menich have a vested interest in AIMD performance. 
 Detenataoneand Source of Indaces 
This key result area is closely aligned with the key 
neemlt area of service in that both contribute to the degree 
of responsiveness to demands put on the AIMD. The distinction 
mres in what can be considered as normal operations and 
measured in the area of service and what can be considered 
a5) 6xtraordimary actions and measured in the area of respon- 
Siveness. The resources consumed in the first area should 
be expended on an optimal basis (e.g., in view of the TAT 
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to be observed, how many items should be permitted to queue 

in the backlog to obtain the most efficient production run), 
whereas the resources consumed in the second area are expended 
meenout regard to optimality or even effectiveness. They 

are expended solely on the basis of courtesy (or direct 
orders) to external commands. These actions should be 
monitored with respect to the specific action, the organi- 
zation requesting this action, the number of manhours expended, 
and the amount of GSE time consumed. This information has 
basically been developed in paragraph IV E-l-a for each 

work center for the purposes of documenting inefficient 
manhours expended because of external sources. The emphasis 
here is on the total number of inefficient manhours and 

test bench time consumed by which organization and for what 


purpose. 


- 


se Application and Presentation 


A sample format 1s presented in Figure IV-18. This 
imiormation»would be compiled by the Work Center Supervisors, 
consolidated by the Division Officer and presented to the AIMD 
Sericem, The AIMD Officer would utilige this information 
mimeexeccutive-level discussions with his counterparts. Most 
imformation is presently available in the MDCS although 
special coding would have to be applied as previously des- 
cribed to identify specific actions as extraordinary. Other 
information such as attendance at conferences and meetings 


could also be obtained through the MDCS by special coding. 
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J. BALANCE BETWEEN SHORT-RANGE AND LONG-RANGE GOALS 
Ln SRumpesicmot Indices 

The purpose Of the imdices in this area is to 
emphasize the importance of long-range visibility in changes 
in base-loading, modification programs, phase-out of existing 
programs, introduction of new programs, etc.. In other words, 
the intent of this key result area is to keep the AIMD Officer 
(and his subordinates) attuned to changes happening in the 
Wexternal world" and emable him to get and maintain the 
meme picture." 

2. Definition and Source of Indices 

Far-reaching changes are typically effected in terms 
Semrerart programs (1.e., A-6, A-7, S-3,;, etc.) and should 
be monitored and evaluated on this basis. Unfortunately, 
the AIMD organizational structure is not conducive to the 
@ssienment of this responsibility to functional subordinates; 
consequently, this area will require the designation of 
Specific personnel as program monitors. Each program monitor 
would be responsible for staying abreast of current develop- 
ments and projected plans for his particular program. He 
would also be responsible for making preliminary evaluations 
of impending or proposed changes and communicating these 


eweliuations to the AIMD Officer and other affected personnel. 


-_ 


S. Mipoliication and, Presentation 


Each change would be evaluated as to its impact 
geress the various logistic elements (maintenance concept, 
Mechnical Gata, personnel, training, etc.) and adjusting 


HerlLon recommended. Avsuggested format is presented in 
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| 
BS ee ee a 


Figure IV-19. The information presented is of a subjective, 
interpretive nature which permits the AIMD Officer to stay 


abreast of key developments and potential problem areas. 


K. SUMMARY 

This section has attempted to integrate the various major 
Memes discussed in the first three sections into a coherent 
system (refer to Figure IV-1). The NAMP objectives were 
related to the set of key result areas developed in Section II 
and performance measurement indices were developed for each 
prea in accordanee with certa@m principles. A method of 
accomplishing the programming task of management was suggested 
which provides for evaluation of long-range developments in 
programs and recommendations for adjusting actions, both 
expressed in terms of the various logistic elements. It is 
again emphasized that the entire approach utilized and specific 
results obtained are not the only way of accomplishing manage- 
ment control, but rather is one possible way of establishing 
a formalized system. It is felt that the particular system 
feoerrbped im this section is an improvement over existing 


Systems and could be employed to great advantage. 
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V. CONCLUSIONS AND RECOMMENDATIONS 


A. CONCLUSIONS 

Several conclusions may be drawn from the various inter- 
views conducted [Ref. 11, 12, and 15] regarding the types of 
management control systems presently being employed. Simi- 
larly, several conclusions may be drawn from the presentation 
on the proposed system regarding its utility and the possible 
utility of alternative systems. 

I resent Systems 

The following conclusions seem significant and 
pertinent: 
a. Design of System 
The’ systems presently mmuse retleetethe experi - 

ence, perceptions, and personality of the particular incumbent 
me the AIMD Officer billet. This conelusion has no inher- 
ently negative connotation. Management, by nature, is a 
highly personalized undertaking and the effectiveness of 
this approach is undeniably successful based on the fact 
mmect AIMWD organizations typically “get the job done." The 
disadvantage of this approach lies in the fact that it is 
very individualized and whenever the incumbent AIMD Officer 
changes, the various subordinate management tiers must also 
change to accommodate the new management control system. In 
other words, a new basis for communication and evaluation, 
in terms of performance management indices, must be found. 


Subordinate management echelons are asking themselves the 
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questions: "What is he (the new AIMD Officer) telling me 
when he says I've got to improve performance?," "How is he 
going to evaluate what I'm doing?" The new AIMD Officer is 
meanwhile asking himself the following types of questions: 
"How am I going to evaluate whether or not my subordinates 
are doing a good job?," "How can I communicate to them what 
I want them to do?" In other words, the systéms presently 
mrowse lack standardization which creates a transitional 
learning problem each time an incumbent AIMD Officer is 
Peamsterred. This lack of standardization also makes the 
performance of a particular AIMD organization (at least as 
far as its perceived performance is concerned) highly sensi- 
tive to the particular individual who is incumbent to the 
AIMD Officer position at amy given time. Since not all 
AIMD Officers are created equal, and obviously, some are 
Detter than others, the present systems limit the performance 
of each AIMD to that of the incumbent AIMD Officer. Also, 
there is little or no transfusion of managerial talent. 
b> Sagnaficance of Measurement Indirees 

The indices used under the present management 
System tend to be relative measures; comparing today's 
performance with that of yesterday. Again this is necessary 
meorder to detect ‘trends of improvement or degradation; 
however, it is insufficient in the sense that it does not 
provide a measure of how much better performance could be 
or how much more it could deteriorate before irreversible 


problems develop. Also, existing measures are not necessarily 


157 











directly relatable to NAMP objectives or key result areas. 
Of what benefit is it to know that a particular test bench 
was 100 percent available (operationally ready), unless it 
is also known to what extent this availability was utilized 
and how effective this utilization was? The present system 
provides a means of diagnosis from a relative standpoint, 
but it does not provide directly for’ a means of communication 
amd eyaluation at the level of the Work Center Supervisors. 

c. Delegation of Authority 

The precept of pushing management functions (1.e., 
Pieenang, organizing, staffing, control, etc.) to the lowest 
levels of effective action is well recognized. Existing 
Systems do not provide for this delegation in a positively 
controlled manner. Existing systems seem to be based on the 
concept of giving the subordinate managers full-rein to run 
eWelr respective divaesions or work centers as *theywsee fit 
and then imposing an almost arbitrary performance measurement 
index or indices on each work unit to evaluate results. It 
is felt that mutually understood performance indices would 
enhance improved performance since it provides a common 
ground for communication and evaluation as well as a reporting 
Pommuat and diagnostic capability. 
e Proposed Syerem 

The proposed system provides a rational, standardized 
basis for management control. Though the proposed system is 
relatively crude at this point, the overall system and indi- 


vidual performance measurement indices could be refined into 
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an effective system which would promote the communicative, 
evaluative, and diagnostic capabilities of the entire organi- 
Peeron. Specific conclusions are presented in the following 
paragraphs. 
a. Design of System 

The proposed system is designed on a rational 
Dasis. <A set of key result’ areas are proposed based on an 
analogous set of key result areas for a profit-type organi- 
zation which were developed by a professionally-trained 
staff. The NAMP objectives are related to these key result 
areas and performance measurement indices are developed for 
each key result area. The final product is a standardized 
system which can be implemented for all AIMD organizations. 
An incumbent to a particular AIMD office position would have 
this information available whether or not he utilized it. 
Also, the system seems to be broad enough to accommodate the 
personalized indices required under the various management 
control systems which were observed; consequently, the pro- 
posed system could remain intact through a succession of 
AIMD Officers. 

be Significance of Measurement Indices 

The results of the organization, as measured in 
terms of the proposed indices, are much broader and more 
meaningful than those currently employed. Existing indices 
seem to focus on efficiency and effectiveness which is entirely 
paepenr in view of the Mmissven of the AIMD; hewever, the cur- 


rent measure of effectiveness is blurred by factors over 
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which the AIMD Officer has no control. The existing measures 
of efficiency do not account for the various inefficient 
requirements placed on AIMD by external organizations. The 
totality of the operation reflected in existing indices is 
not broad enough to represent a true measure of overall AIMD 
performance. The proposed system emphasizes those factors of 
efrectiveness over- which the AIMD Officer has direct control, 
highlights the degradations of efficiency caused by external 
sources, and contains measurement indices which reflect the 
overall performance of the organization. 
c. Delegation of Authority 

The proposed system is designed with the purpose 
in mind of pushing the majority of management functions to 
tne lowest management level possible, the Work Center Super- 
visor. The AIMD Officer must recognize that the success of 
the Work Center Supervisor is not based primarily on his 
technical skills, but rather on his management abilities. 

d. Integrative Nature of Proposed System 

The proposed system is of an integrative nature 
in several respects. It attempts to relate the goals expressed 
in the ‘NAMP with the key result areas and performance measure- 
ment indices developed for the AIMD. It focuses on those 
elements which the AIMD Officer can directly control and 
improve to the advantage of the overall repair/supply cycle 
and, in addition, highlights other elements beyond his con- 
trol, but which he can bring to the attention of appropriate 


parties. It ties current performance of personnel and support 
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equipment to the design specifications and manpower require- 
ments established during the acquisition of the weapons 
system, thereby providing a means of feedback to higher level 
program management. It integrates the AIMD organization 
with its external environment by measuring performance in 
the key result area of responsiveness and requiring that 
liemg-nange visibility be developed in all programs. It 
integrates many of the currently separate programs and systems 
(1.e., the Cost Reduction Program, Beneficial Suggestion 
Program, HRM system, etc.) into a coherent system. Finally, 
it integrates the AIMD organization from an internal stand- 
point by forcing the management functions tothe lowest level 
and then measuring the performance accordingly. 
a. Adupermngtive.cy stems 

It should be recognized that there are numerous alter- 
Native systems which could be defined outside the context 
@: 1s thesis approach. Even within this approach, there 
are other logical alternatives. For instance, of the several 
Mevreresult areas defined, it is passible to select only a 
few of them for implementation. As a minimum, the areas of 
effectiveness (service) and efficiency (productivity) must 
be measured. Measurements in additional areas, however, 


could be selected depending on time and manpower constraints. 


B. RECOMMENDATIONS 
The following recommendations are offered on the basis 


of the above conclusions. 


141 





l. Ré@iement of Preéposed System 


It 1s recommended that the key result areas defined 
in this thesis be subjected to further analysis and the 
measurement indices further refined by personnel who have 
served in the AIMD management environment and developed 
insight into the practicality of the proposed measurement 
‘indices. Alithough the indices have been presented as having 
@emeral application to all work cent€rs, it is freely 
admitted that most were developed with rotatable pool assets 
a7 Mind. This bias may tend to distort the applicability 
of some of the indices. 

2. Implementation of Proposed System 

It is recommended that the proposed system be imple- 
mented on a trial basis in selected work centers or divisions 
of at least two different AIMD organizations and that this 
implementation be done in parallel with whatever systems 
heappen to exist at these test AIMD"s. ff this system proves 
satisfactory on a trial basis, then it is recommended that 


it be incorporated into the NAMP for implementation. 
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Appendix A 


Maintenance Data Collection System Reports 


Report No. Report Tit le Frequency 

MHA - 00 Master Roster Monthly 

MHA- 1 Work Center Daily Labor Listing Daily 

MHA - 2 Work Center Monthly Labor Monthly 
Utilization 

MHA- 3 Branch/Division Monthly Labor Monthly 
Gtr zation 

MHA - 4 Organization Monthly Labor Util. Monthly 

MDR-1 Daanly Projection Report Daily 

MDR- 2 Monthly Production Report Monthly 

MDR- 3 Job Control Number Consolidation Monthly 
Report 

MDR-4-1 Technical Directive Compliance Monthly 
Repomt, Part 1 

MDR-4-2 Technical Directive Compliance Monthly 
Report, rarc 2 

MDR-5S System and Component Maintenance Monthly 
Report 

MDR-6 When Malfunction Was Discovered Monthly 
Report 

MDR- 7 Maintenance Actions by Individual Monthly 
Item Report 

MDR-8-1 Beyond Capability of Maintenance Monthly 
amid Repair Repert, Part 1 

MDR- 8-2 Beyond Capability of Maintenance Monthly 
and Repair Report, Part 2 

MDR-8- 3 Beyond Capability of Maintenance Monthly 


Repair Report, Part 3 
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Report No. 
MDR- 8-4 


MDR-9 

MDR- 10 
MDR-10 
MDR-11 
MDRS - 2 


GoE- 1 


et - 2 
Get - 3 


Report Title 


Beyond Capability of Maintenance 
andaRepair Reppert, Part 4 


Failed Parts Report 

Repair Cycle Data Report 

Revised Repair Cycle Data Report 
No Defect Report 

No Defect Report 

Monthly Ground Support Equipment 
Utilization and Master Roster 
Report 


Daily "GSE Tratisactivon Report 


Monthly Ground Support Equipment 
Readiness Report 
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Frequency 
Monthly 


Monthly 
Monthly 
Monthly 
Monthly 
On Request 


Monthly 


Daily 


Monthly 











ACC 
AIMD 
ANFE 
AOCP 
ASD 
AWI 
AW P 
BCM 
Bale 
CAP 
GSE 
HRM 
LOR 
MAF 
MDCS 
MDR 
MEA 
MHA 
MTBF 
MTTR 
NAILSC 
NAMP 


NAMTG 


Appendix B 


Glossary of Acronyms 


Aimcnaft Controlling Custodian 
Aircraft Intermediate Maintenance Department 
Aircraft Not Fully Equipped 

Aircraft Out of Commission for Parts 
Aircraft Statistical Data 

Awaiting Induction 

Awaiting Parts 

Beyond Capability of Maintenance 
Built-in Test Equipment 

Command Action Plan 

Groumd Support Equipment 

Human Resources Management 

Level of Repair 

Maintenance Action Form 

Maintenance Data Collection System 
Maintenance Data Report 

Maintenance Engineering Analysis 
Manhour Accounting 

Mean Time Between Failure 

Mean Time to Repair 

Naval Aviation Integrated Logistics Support Center 
Naval Aviation Maintenance Program 


Naval Aviation Maintenance Training Group 
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NARF 
NAS 
NAVAIR 
OJT 
RAMEC 
RFI 
SAF 
TAT 
DCF 
UR 
WIP 


Naval Air Rework Facility 

Naval Air Station 

Naval Air Systems Command 

On the Job Training 

Rapid Action Maintenance Engineering Change 
Ready for Issue 

Support Actaon Form 

Turn Around Time 

Technical Directive Compliance Form 
Unsatisfactory Report 


Work In Progress 
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